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Abstract 
 
When applying to The College of William and Mary, students indicate what their 
intended major will be. However, Black students interested in majoring in the sciences at 
the start of College will more than likely not do so in the end.  Since most students cannot 
declare a major until their sophomore year, the lack of retention of intended science 
majors has been almost impossible to trace.  This study will examine what happens 
during those intro science classes that causes some Black students to change their major, 
while allowing room for those who simply decide that science is not for them. It will also 
examine the critical factors that allow other Black students to persist in STEM (Science, 
Technology, Engineering, and Mathematics) majors at The College of William and Mary. 
These factors will be compared and contrasted with those at other Liberal Arts 
institutions that have a legacy of producing Black STEM majors.  A clear explanation of 
the historical basis for educational inequities that impact Black people is also included in 
this study as it is necessary to implement sustainable programs that will increase the 
retention and the graduation rate of Black STEM majors at The College of William and 
Mary. Restorative justice will be used as a model for authentic change in my final 
recommendations.  
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Introduction 
But as it is written, Eye hath not seen, nor ear heard, neither have entered into the heart 
of man, the things which God hath prepared for them that love him.1 
 
 
Statement of the Problem 
 In the United States, Black students matriculate to college and graduate from 
college in lower rates than White students do (U.S. Census Bureau, 2009).  Furthermore, 
Black students’ scholastic success and achievement in all grade levels is lower than that 
of White students (U.S. Census Bureau, 2009).  In 2008 12.7% of Black students were 
enrolled at degree granting colleges and universities; whereas, 65.7% of White students 
were enrolled at degree granting colleges and universities.   
These statistics show that there is an educational disparity between Black and 
White students.  This educational disparity is present through all grade levels and is more 
pervasive within the sciences.  This education disparity decreases the likelihood of Black 
students obtaining collegiate degrees, high paying jobs, fulfilling jobs, and gaining access 
to future education and resources (Jones, 2010).  In addition, this educational disparity 
increases indebtedness from college (Jones, 2010).  Since there is a significant gap in 
academic success within higher education, especially within the sciences, there must be 
targeted programs and policies implemented to mitigate the factors that attribute to this 
gap in success.    
At The College of William and Mary, Black students major in natural sciences 
(Physics, Chemistry, and Biology) at much lower rates than that of White students (See 
                                                
1 (1 Corinthians 2:9, Holy Bible, King James Version) 
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Table 2).  There is a noticeable trend of Black students pursuing science majors, but then 
switching to a non-science major. For example, many underclassmen intend on majoring 
in the sciences or intend on being pre-med.  These students take introductory science 
courses and often are discouraged by their poor grades.  For many, this is the first time in 
their academic career that they have ever seen such poor grades and they do not know 
how to continue.  To effectively increase the retention and graduation of Black students 
within the sciences at The College of William and Mary, there must be research on what 
factors, contemporary and historical, contribute to the retention of Black science majors.   
 
Purpose of Study 
This study examined the factors that affected retention rate of Black students in 
the sciences at The College of William and Mary.  Secondly, this study examined other 
universities that have successful programs that produce Black science majors.  The 
examination of successful programs and students at other universities allowed the needs 
of Black students at The College of William and Mary to be addressed.  In addition, this 
study addressed historic inequities in reference to Black people within societies, science, 
and education. This study also sought to foster a collective commitment to holistic 
education through community engagement.  Moreover, this study was designed to 
challenge STEM departments at The College of William and Mary to integrate service 
learning into their respective departments in order to truly teach students how to apply 
their knowledge.  Colleges would be educationally remiss if they did not foster the value 
of community connectedness through the application of knowledge (Cress et al., 2005).  
Community engagement allows students to increase their capacity to understand how to 
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apply their academic knowledge to solving community issues (Cress et al., 2005).  The 
integration of service learning into STEM majors will provide students the skills to be 
conscious and engaged citizens (Cress et al., 2005).  Finally, this study acknowledges that 
in order for authentic and sustainable change with retention rates of Black science majors 
at The College of William and Mary justice must be restored.   
Due to time constraints this study will only examine Black students.  This 
research will provide preliminary data for future research to create a more multicultural 
and optimal learning environment within science programs at The College of William 
and Mary.  In addition, the sample population is limited due to limited funds to provide 
incentives for participation.   
Organization of the Thesis 
Chapter two introduces the theoretical framework for this thesis, and analyzes the 
historic inequities in reference to Black people, science, education and injustice.  In 
addition, this chapter introduces prior research of factors that impact Black students’ high 
achievement in higher education.  Chapter three describes in detail the methodology 
including the research design, participants, and collecting data. Chapter four presents the 
results from the surveys and interviews.  Quotations and diagrams will be illustrated in 
this chapter.  Chapter five explains the qualitative and quantitative findings and their 
connection to the literature review.    
 
 
 
Chapter 2: 
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Review of Literature  
 
2.1 Definition of Terms 
There are frequent terminologies used in this thesis: Black and African American, 
White, Historically Black Colleges/Universities (HBCU), Predominantly White 
Institutions (PWI). These definitions will provide the framework for the terminology in 
this study.   
Demographics.  Black and African American will be used interchangeably in this 
study. For this thesis a Black person is someone of African descent.  An African 
American is a Black person who was born in the United States of America.  A White 
person is someone who has European ancestry. These terms are frequently used in current 
literature (U.S Census Bureau, 2011).   
Historically Black Colleges/Universities (HBCUs). These are institutions that 
were founded for the education of Black students, but they are not exclusive to Black 
students  (HR Office of Educational Partnerships).  According to The U.S Department of 
The Interior, Office of Educational Partnerships, HBCU’s make up 3% of all of the 
nation’s colleges and universities.  In addition, 16 % of the total number of African-
Americans in higher education in the United States attend HBCUs  (HR Office of 
Educational Partnerships).   
Predominantly White Institution. These are colleges or universities whose 
majority student population is white (U.S. Department of Education, 2008).   
STEM (Science, Technology, Engineering, and Math). These disciplines are 
collectively called (STEM), which is a US Government acronym used to describe said 
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disciplines (US Department of Education, 2011).   
2.2 Overview 
2.2.1 U.S Population Statistics. According to the 2010 US Census Bureau, 
12.6% of the total US population is Black and 72.4 % of the total US population is White.  
50.8% of the total US population is female and 49.2% male. (United States Census 
Bureau, 2010).  In 2008 the total full-time Undergraduate enrollment population at 4-year 
institutions was 7,568,285 students. Of this total, 4,649,968 (61.4%) students were White 
and 861,523 (11.4%) students were Black. Of these Black students 534,328 were female 
and 327,195 were male.  In comparison, the total ethnic population breakdown and the 4-
year institution ethnic population breakdown are similar; this ethnic breakdown is 
congruent within the overall graduation of STEM majors. 
 2.2.2 STEM Education Statistics. There is a declining interest in pursuing science 
majors from high school students. According to the National High School Profile 
Reports, students who took the ACT and declared an interest in majoring in STEM 
dropped from 7.6% to 4.9% between 1995-2005 (ACT, 2006).  This lack of interest for 
STEM fields means that there are a small percentage of students who pursue STEM 
majors; these students must be retained within STEM programs. Moreover, in 2008 the 
total number of freshmen students enrolled at 4-year institutions intending on majoring in 
STEM made up 34.7% of the total 4-year student population.  Of these students, 32.7% 
were Black.  In the same year, 1,579,955 of bachelor degrees were awarded. Of these 
426,157 (27%) were awarded to students majoring in the sciences. Of these students, 
271,599 (63.7%) were White and 38,162 (14.1%) were Black.  25,332 (66.4%) were 
Black females, and 12,830 (33.6%) were Black males.  These statistics illustrate that a 
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number of Black students start at 4-year institutions intending on majoring in the 
sciences, but few graduate with a science degree.   
2.2.3 HBCUs Statistics.  Kerpelman, Eryigit, and Stephens’ (2008) research 
found that Black students are underrepresented in higher education and experience many 
barriers that prevent their success.  However, other research suggests that students at 
HBCUs succeed in spite of having barriers that prevent them from excelling.  Allen 
(1992) found that Black students were more comfortable and satisfied with the faculty- 
student relationships at HBCUs, but envied the resources that PWIs had.  Outcalt & 
Skewes-Cox (2002) found that Black students at HBCUs were more satisfied with their 
peer interactions and community than Black students at PWIs.  Chang et al. (2008) 
surveyed over 26,000 students from 203 4-year, with response rate of 22.5%, who 
indicated on a freshman survey plans to major in biology, chemistry, health science, or 
psychology.  This research found that in reference to majoring in the sciences, PWIs that 
were highly selective was associated with a decreased retention for all students, whereas 
at selective HBCU’s there was an increase of retention rates for underrepresented 
minorities.  Chang et al. (2008) stated,  
[M]ore selective HBCUs appear to approach the process differently and seem to 
focus less on further “weeding out” students. Once a rich talent pool has been 
identified, they seem to do a better job of socializing and cultivating that talent to 
improve students’ chances of succeeding in the sciences. 
 
7,825 (20.5%) Black students received bachelor’s degrees in science from HBCU’s 
(National Science Foundation Women, Minorities, and Persons with Disabilities in 
Science and Engineering, 2011). More specifically, HBCUs awarded 37.9% of the total 
number of biological degrees earned by Black students (National Science Foundation 
Women, Minorities, and Persons with Disabilities in Science and Engineering, 2011).  
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Since HBCU’s produce a large number of Black students who majored in the sciences, 
especially biological sciences, these institutions could possible aid The College of 
William and Mary with graduating more Black science majors.  Of the leading 
institutions that produced the majority of Black science graduates between 2004-2008, 
three institutions are examined in this study: Hampton University, Morehouse College, 
and Xavier University of Louisiana.   
 
 
 
Table 1  
Natural Science Degrees Conferred from 2005-2011(WM, IAE; 2012) 
Year Biology Chemistry Physics Total 
2005-2006 100 49 20 169 
2006-2007 110 46 21 177 
2007-2008 100 39 19 158 
2008-2009 89 41 17 147 
2009-2010 94 49 14 157 
2010-2011 88 43 12 143 
Table 2 
Black Natural Science Graduates From 2005-2011(WM, IAE; 2012) 
Year Biology, Chemistry, and Physics % of Majors 
2005-2006 3 1.80% 
2006-2007 6 3.40% 
2007-2008 * ~1.3% 
2008-2009 4 2.70% 
2009-2010 * ~1.3% 
2010-2011 
*less than 3 
* ~1.4% 
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2.2.4 College of William and Mary Statistics. Tables 2 indicates that at The 
College of William and Mary there are very few Black students who graduate in natural 
science majors (Institutional Analysis & Effectiveness).  This study examined what 
factors make Black students at these successful institutions graduate with science 
degrees. Current literature suggests that factors that increase academic success are role 
models, family support, peer support, teacher support, financial stability, appropriate 
learning styles, encouragement, expectation, mentoring, proper academic advising, 
confidence, and co-curriculars. 
 2.2.5 STEM Career Statistics. Although the total ethnic population breakdown 
and the four-year institution ethnic population breakdown are similar, this congruence is 
not maintained within STEM careers.  For example, less than 3% of scientists, 
mathematicians, and engineers are Black (NSF, 2000).  This data illustrates that there is 
currently a shortage of skilled workers in STEM fields.  Although there are a significant 
amount of Black STEM graduates there are factors that prevent them from continuing 
into a STEM field. STEM careers will play a vital role in the future economy of the 
United States.  Hrabowski (2010) states,  
The U.S. must produce many more scientists and engineers who can compete in a 
world where new technologies and discoveries will play a pivotal role. …To meet 
the demand, we will need to draw from the groups that are now the least 
represented in the science and engineering work force: Blacks… We need the 
minds and talents of all Americans if we are to rebuild the economy and stay 
competitive in this ever-more-technological world. 
 
2.3 Multicultural Education: The Theoretical Framework 
 The guiding theoretical framework for this study is Multicultural Education                                 
(Banks, 1994).  This theoretical framework examines the connection between academic 
achievement and the historical context of the environment in which learning occurs. 
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Multicultural Education is the drive to foster learning environments where “all students—
regardless of their gender and social class and their ethnic, racial, or cultural 
characteristics—should have an equal opportunity to learn in school” (Banks, 1997).  
Banks (1997) conveys the aims of multicultural education by saying, “Education within a 
pluralistic society should affirm and help students understand their home and community 
cultures. However, it should also help free them from their cultural boundaries” (Banks, 
1994).  Banks continues to convey the aims of multicultural education by stating, “Rather 
than excluding Western civilization from the curriculum, multiculturalists want a more 
truthful, complex, and diverse version of the West taught in the schools. They want the 
curriculum to describe the ways in which African, Asian, and indigenous American 
cultures have influenced and interacted with Western civilization” (Banks, 1994).  All 
students excel in environments that are conducive to how they learn contextually and 
culturally (Trenor, YU, Waight, Zerda, & Sha, 2008). In order to create a prosperous 
multicultural education science programs must understand the culture and context in 
which all students learn. Therefore, how teachers teach is just as important if not more 
important than what is being taught (Brown, Jr., 2011). 
2.4 Contemporary Factors 
 
2.4.1 Stereotype Threat. Beasley (2011) examined the academic success rate of 
Black students in STEM majors at highly competitive universities: Stanford and Berkley.  
In the study she interviewed 30 Black students and 30 White students.  Her research 
found that Black students exhibit elevated level of stereotype threat while in traditionally 
White male dominated majors, which negatively impacts their academic performance.  
Steel and Aronson (1990) conducted a study that had both Black and White students take 
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the GRE examination.  When the examination was given and students were told this 
exam was not indicative of their intelligence, the students performed better than when 
they knew the test assessed their intellect. The researchers coined the term “stereotype 
threat” which is when students are aware of the negative stereotypes that are associated 
with their group underperform as a result of this awareness.  In further studies Steele, 
Spencer, and Aronson (2002) found that to be impacted by stereotype threat only requires 
that a person is aware of the negative stereotypes of their associated group and that they 
are aware of the potential that they could experience prejudice based on those stereotypes 
(Beasley, 2011; Steele, Spencer, and Aronson 2002; Wheeler and Petty 2001).  
Stereotypes tend to be implicitly activated in areas where stereotypes are pervasive 
(Beasley, 2011).  Beasley provides an example of stereotype threat at work. A Black 
female student discusses her decision to not major in Math.  She said, “ I felt really 
guilty, actually, leaving the Math Department because I really wanted to do it and I felt 
like, really I had this big thing to prove, cause I was the only Black female in all my 
classes, and I think there’s even a sort of sexist feeling to the Math Department. It’s very 
strange.  It’s not overt, nobody ever says anything.”  Although this student could not 
pinpoint her issue with the Math Department, this feeling compelled her not to major in 
Math.  W.I. Thomas theorized, “If men define situations as real, they are real in their 
consequences” (Thomas, 1928). 
Harper (2005) believes it is important to discuss the high scholastic achievements 
and experiences of African Americans who have excelled because it will grant insight on 
how these students cope with the numerous risk factors in collegiate environments.  
These risk factors include institution incompatibility, racism, low expectation, shortage of 
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same race faculty, lack of mentorship, and stereotyping (Harper, 2005; Sanders, C.B. 
2009). In essence it will present various protective factors that contribute to their success.   
2.4.2 STEM Diversity.  Brown (2011) suggest that a prevalent approach to 
improve the diversity of undergraduate STEM programs is to utilize the add and stir 
methodology.  This method encourages admission offices to increase the recruitment of 
underrepresented populations in STEM.  Although, this action increases the number of 
underrepresented students in STEM, it does nothing to ensure the students’ excellence 
and timely graduation (Brown, 2011, Bauer-Dantoin & Ritch, 2005; Tobias, 1992). There 
need to be educational programs that are population centered to ensure a quality 
education (Brown, 2011, Tobias, 1992). Hrabowski and Maton (2009) also believe that to 
foster a new culture of science that ensures the success for all students STEM programs 
require greater access. He states:  
Access means more than simply admitting students or recruiting faculty and staff 
of color. Success demands creating an environment that supports 
underrepresented groups in reaching their academic goals and ensures substantive 
interaction among people of different backgrounds. To accomplish this goal, 
institutions should look carefully at the campus climate and make changes when 
appropriate. The characteristics of the environment will affect the extent to which 
minorities feel supported and protected, and the approach taken in making 
organizational changes may have a long-term impact on the campus. 
 
Collegiate success in STEM majors is dependent upon academic performance and 
how individual students adapt to the culture within a given department. At Predominately 
White Institutions, there has traditionally been limited access given to African 
Americans. This limited access is applied to STEM programs as well. When Black 
students enter into a STEM program the traditional culture that was present prior to their 
arrival is still present.  
	  MULTICULTURAL SCIENCE EDUCATION                                                                          20 
The College of William and Mary affirms its commitment to diversity.  The 
College’s Statement on Diversity says,  
The College of William and Mary states that it is committed to diversity. The 
College of William and Mary in Virginia is a community of teachers, students, 
and staff who share our national ideals of human equality, democracy, pluralism, 
and advancement based on merit. We give life to these principles—and prepare 
women and men to be citizens of the wider world—when we value diverse 
backgrounds, talents, and points of view. 
 
However, the faculty diversity within the sciences at The College of William and Mary is 
not congruent with the college commitment to diversity. The lack of commitment to 
diversity is best illustrated by the lack of diverse faculty in science. For the fall 2011 term 
there was only one Non-White professor out of 26 professors of biology. 
 
Table 3 
Instructional Biology Faculty Fall 2011 by ethnicity/citizenship (WM,IAE; 2012) 
 Race Ethnicity 
 Black/African-
American 
Unknown White 
 N N N 
Full Time 1 1 23 
Part Time - - 1 
Total 1 1 24 
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Table 4 
Ethnicity of Faculty in Selected Departments from Fall 2007 to 2011 
(WM,IAE; 2012) 
 
Ethnicity 
 
Minority 
 
Unknown 
 
White 
 
All 
 
Department Year   
Biology Fall 2007 . . 27 27 
Fall 2008 . 1 30 31 
Fall 2009 . 3 26 29 
Fall 2010 1 1 26 28 
Fall 2011 1 2 26 29 
Chemistry Fall 2007 1 . 17 18 
Fall 2008 1 . 17 18 
Fall 2009 1 . 17 18 
Fall 2010 1 . 16 17 
Fall 2011 . . 19 19 
English Fall 2007 7 2 40 49 
Fall 2008 6 4 43 53 
Fall 2009 8 3 40 51 
Fall 2010 6 5 42 53 
Fall 2011 6 6 43 55 
History Fall 2007 5 1 34 40 
Fall 2008 7 3 30 40 
Fall 2009 7 . 34 41 
Fall 2010 5 . 36 41 
Fall 2011 5 1 33 39 
Physics Fall 2007 2 . 25 27 
Fall 2008 2 1 27 30 
Fall 2009 7 . 28 35 
Fall 2010 8 . 30 38 
Fall 2011 6 1 30 37 
All Year   
Fall 2007 15 3 143 161 
Fall 2008 16 9 147 172 
Fall 2009 23 6 145 174 
Fall 2010 21 6 150 177 
Fall 2011 18 10 151 179 
 
2.4.3 Teacher Influence.  In the United States, Black students are being taught by 
educators who are not of the same racial background and are often White (Landsman & 
Lewis, 2006). Landsman & Lewis (2006) found that since there are a large amount of 
Black students being taught by White professors in public schools, research is needed to 
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assess how White professors impact the academic achievement of Black students.  The 
literature regarding the effectiveness of teachers of Black students highlights teachers’ 
collective perception that Black students’ ability would not be actualized in classes where 
professors view Black students from a deficit perspective (Douglass, Lewis, Douglass, 
Scott, and Garrison-Wade, 2008; King, 1994; Ladson-Billings, 1994; Lewis, Hancock, 
James, & Larke, in press; Quiocho & Rios, 2000).  The deficit perspective is often 
correlated with White professors who do not acknowledge the capacity of academic 
achievement, but it attempts to compensate for the presumed absent skills of Black 
students (Foorman, Francis, & Fletcher, 1998).  The deficit perspective within 
mainstream pedagogy aims to make Black students fit into a pre-existing system within 
education; the strengths of Black culture cannot be incorporated into this system of 
learning and teaching (Lewis, Hancock, James, & Larke, in press).  Therefore, some 
White professors’ cultural misunderstanding leads to lower expectations and widens the 
Black-White achievement gap.  Multicultural education aims for a pedagogy that is more 
inclusive and benefits from information regarding people who have similar racial 
backgrounds as the student (Manning & Baruth, 2004).  Shaver (1992) states: 
Epistemology has traditionally been defined in terms of how persons come to 
know about reality—either the development of common bodies of knowledge, as 
though the scientific enterprise, or the establishment of personal knowledge, such 
as belief or disbelief in the existence of God. 
Douglass, Lewis, Douglass, Scott, and Garrison-Wade (2008) found that professors are 
often biased and think using their personal frames of reference.  The researchers also 
state,  
If a teacher’s personal frame of reference is a dominating factor in the classroom, 
one tends to believe that it can have a negative effect on whether or not the White 
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teacher can effectively address the educational needs of the Black student. If you 
come into a situation with a pre-conceived notion about a group of people, the 
relationship between the two parties is already at a disadvantage. As an educator, 
the White teacher has a responsibility to the Black student and this society to 
contribute to the academic success of that Black student, without any reservations 
(Pang & Sablan, 1995). 
Boykin (1992), Darder (1991), and Scheurich (1993) state, “many White teachers work 
from within a hegemonic, Western, epistemological framework, which often predisposes 
them to have lower expectations of Black students and a lack of respect for the students’ 
families and primary culture. Therefore, the possibility of effective teaching by these 
teachers is greatly reduced.”  Milner (2006) research examines the issues White 
professors’ face when teaching Black students.   This study found that  “teachers’ 
perceptions that students of color do not already possess the necessary skills, knowledge, 
and attitudes to succeed and learn can result in the development of curriculum and 
instruction that falls short of optimal teaching and learning” (Milner, 2006).  
 This study also found that deficit perceptions prevent professors from valuing the 
knowledge and experiences Black students bring with them into the classroom (Milner, 
2006).  Douglass, Lewis, Douglass, Scott, and Garrison-Wade (2008) studied the impact 
of White teachers on the academic achievement of Black students.  The researchers used 
a qualitative research design and a purposive sampling method to study eight Black 
students in grades 10-12.  These students included five females and three males.  Each 
student maintained at least a GPA of 2.5 on a 4.0 scale.  These students were from two 
different high schools, but the core curriculum and academic subjects were the same.  
Researchers were able to obtain an in-depth illustration on how teachers impacted the 
academic achievement of Black students.  Researchers interviewed students using 10 
open-ended questions that focused on their experiences as African American students 
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with their White teachers in their core courses.  Four key themes emerged: “Respect”, 
“Stereotypes”, “The Administrators Need to Check Themselves”, and “We Like this 
Environment”.   
             The Respect theme explained that students felt as if they were not respected 
because of their race.  This often led to them demanding their respect from their teachers 
and peers.  The students believed that their professors only attempted to respect them, 
because it was their job as a professor.  The Stereotype theme presented that students 
believed their teachers and peers had negative perceptions of them.  The next theme 
found that students believed the administration did not try to establish a relationship with 
them.  They saw the administration as a part of the problem and unapproachable.   The 
researcher cited Jones (2002) who examined teachers’ perceptions of principals’ 
leadership in urban areas.  Jones found that “…a person’s socialization has an impact on 
the perception of and interaction with people who are ethnically, culturally, and socially 
different”.  The final theme revealed that in spite of the students’ negative experiences 
with some teachers and administration, the students believed they were in a better place 
academically and socially.  
          2.4.4 Cultural Competency. Weiner (1999) research on the reflections of 
White professors who teach Black students revealed that traditional pedagogical methods 
produced sub-par academic results for Black students.   Academic success was achieved 
following a change in pedagogy that was informed by the culture and a shift in ideology. 
Irvine (1990) research revealed that White professors are not sensitive to the cultural 
needs of their Black students.  In addition, Irvine concluded that nonverbal and verbal 
cues between White professors and their Black student are often misinterpreted. Cultural 
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competency is the “sensitivity towards Black students’ cultural needs [which] include 
embracing cultural practices and values in the classroom” (Douglass, Lewis, Douglass, 
Scott, and Garrison-Wade, 2008). Furthermore, cultural competency is not only being 
aware of cultural differences, but also eliminating “experiences of inequity and 
disenfranchisement of students through antiracist teaching” (Beauboeuf-LaFontant, 1999) 
2.4.5 Expectation.  Low expectation is rooted in some professors’ belief that 
Black students are inferior (Douglass, Lewis, Douglass, Scott, and Garrison-Wade, 2008; 
King, 1994; Ladson-Billings, 1994; Lewis, Hancock, James, & Larke, in press; Mitchell, 
1998; Quiocho & Rios, 2000). This means that to some degree the barriers, such as White 
supremacy and low expectation that produced the low African American populations in 
STEM to begin with are still present. On average the obstacle of lower expectations has 
not been resolved (Brown, 2011; McIntosh, 1985; Seymour & Hewitt, 1997).  Brown 
(2011) study revealed that Black students feel pressure to conform in order to succeed in 
environments where they are not expected to excel, especially in environments where 
there were few Blacks i.e. in their classes, their labs, and their textbooks. However, in 
most cases the only people who resemble them are those who clean the classrooms and 
labs.  
2.4.6 Role models, Self-Efficacy, and Confidence.  Harper (2011) suggests that 
there are very few Black professors at degree-granting institutions, which is correlated to 
the underrepresentation of Blacks in higher education.  Steel (1991) examined Black 
students and their academic achievement and also concluded that high retention rates of 
Black faculty positively correlate with retention of Black students (Steel, 1991).  Steel 
also finds that Black students’ success was increased if Black faculty was present to serve 
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as role models.  Palmer & Gasman  (2008) found that having professors of the same race 
increased self-efficacy and confidence. 
 Tobias’ (1990) study found that science fields promote behavioral nepotism. 
Behavioral nepotism is the idea that professors look to aid the next generation of 
scientists. Findings suggest that professors tend to help students who are similar to 
themselves: who communicate like them, who learn like them, who excel in the 
traditional environment like them. Since most STEM professors are White, White 
students are more than likely provided more resources than others. If these students 
become science professors they will most likely repeat the same cycle of behavioral 
nepotism. What becomes of Black students who may not look, think, or communicate 
like their professors? Swarat el al. (2004) research concluded that successful STEM 
programs have components aimed to build students’ confidence in their academic ability.  
In addition, Rayman and Brett (1995) found that self-concept and self-efficacy are some 
of the most important factors in determining if minorities will persist in STEM. 
 
2.4.7 Academic Advising.  Allen & Smith (2008) found that academic advising 
has a profound impact on both retention and persistence rates of college students.  In 
addition, academic advising is significant in determining the collegiate experience and 
success of Black students.  Allen, J. M., & Smith, C. L. (2008) did research that sought: 
• To assess how important it was for advisor that students received advising that 
met the 12 functions of advising. 
• To assess the degree of which the advisors believed it was their responsibility to 
provide the 12 advising functions. 
• The asses the satisfaction the advisors received from their job.  
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The 12 functions of advising were: “overall connection: major connection; general 
education connection; degree connection; out-of-class connection; referral academic; 
referral nonacademic; how things work; accurate information; skills & interests; know as 
individual; and share responsibility” (Allen & Smith, 2005). This study found that faculty 
feel that they are an asset to students in providing access to educational/career resources 
and on campus activities. In addition, it found that the highest rated functions of advising 
were providing accurate information to their students, feeling connected to their students, 
and making referrals for students.  Furthermore, this research found that faculty advising 
is significant in determining the academic success of Black students.  This study 
illustrates that advisors value the connection with students and they played an integral 
role in the success of Black students.   
 
2.4.8 Extra-curriculars.  Harper  (2005) examined high-achieving African 
American males and concluded that active participation in various learning engagements 
enhanced the participant’s overall collegiate experience.  These students also said they 
received practical skills such as multitasking, time management, teamwork, cultural 
competency, delegating skills, and communication skills that made a positive impact on 
the academic performance.  Extra-curriculars can also produce a negative effect on 
academic performance by taking time from academic studies (Williford & Wadley, 
2008). In summary, extra-curriculars can force students to have too many obligations and 
become overwhelmed (Williford & Wadley, 2008).  Extra-curriculars are attractive, 
because they offer a support system and a community engagement aspect that are often 
not present within STEM programs.  If STEM programs adopt elements within their 
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classes where students can receive support and engage in their community then there 
would be fewer cases of students abandoning their schoolwork for co-curricular 
activities. 
 2.4.9 Learning Styles and Engagement.  Gooding  (2004) revealed that 
scientists use various types of mediums to convey findings and new discoveries. They 
integrate words with graphs, videos, still photos, and diagrams to clarify their ideas.  
Some science professors promote the rote memorization of visual aids of a given concept 
as a means to interpret a scientific idea. This behavior does not allow the student agency 
to take control of their education by engaging in the material via creating their own 
illustrations.  Van Meter & Garner (2005) found that drawing allows students to display 
their comprehension of the scientific concept.  Hackling & Prain (2005) examined the use 
of drawing in science because it enhances their engagement, and they use it to represent 
in science, use it to reason in science, use it as a learning strategy, and use it to 
communicate.  Many students who study science lose interest in school, because they 
become passive participants in their education through rote memory and traditional 
learning.  Hackling & Prain (2005) found that when students were able to draw to 
comprehend concepts, coordinate ideas, and explore ideas in science they became 
motivated and were active participants in their education. Drawing is a tool that enables 
students with different learning styles to excel and have tools that meet their needs. 
Moreover, they are able to develop skills to help them learn and not conform to 
traditional learning styles. 
2.4.10 Familial Support. Research by Roschelle (1999) showed the Black 
families often instill strength and resiliency in their children, which can be used as a 
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coping mechanism.  Many Black families have fewer socioeconomic resources that 
increase their children’s success in science (Hanson, 2009).  Liontos (1991) found that 
schools often viewed minority families as not involved and not supportive.  In contrast, 
research has shown that minority families provide encouragement and a rich history of 
residency (Hanson, 2009).  Hanson stated that “high positive self-concept found among 
minority youth under conditions of economic and social oppression is based in distinctive 
minority community, church, and family groups that have historically provided a unique 
support system and encouraged children to be positive and proud (Hanson 2009, Luster 
and McAdoo, 1995; Foster and Perry, 1982). Finally, Hanson stated that Black families 
can provide a social capital that contributes to Black students’ success in science.  
2.4.11 Peer support.  Peers can provide both support and discouragement. 
Hubbard (2005) shows that when Black students who are driven surround themselves 
with students with low ambition, they become complacent.  In contrast, Fries-Britt (1998) 
found that Black students who were in a minority focused STEM program, and who were 
isolated from minorities outside of this program, were pushed by their high achieving 
peers to excel. Somers (2008) stated that peers can have a great impact on each other’s 
academic achievement, because they spend a significant amount of time with each other.  
Outcomes for persisting and high-achieving African Americans in science are 
predicated on many factors.  Bonner  (2001) concluded that a prevailing factor for these 
students attending predominately White institutions is the quality of life experienced 
during pursuit of higher education (Bonner, 2001).  A qualitative study was done (Fries-
Britt, 1998) on twelve seniors in the Meyerhoff Scholars Program. Fries-Britt interviewed 
these students about their relationships during school, academic experience, and their 
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experience within a race targeted program.  Based on the interviews, Fries-Britt 
concluded that these students did not experience their educational journey in high school 
with other motivated African Americans. In the Meyerhoff Program, the students were 
surrounded by other persistent, highly motivated and high-achieving African Americans. 
 
2.5 Historical Factors 
 
This section aims to provide a brief historical synopsis of the origins of education 
disparities, the idea of race, and their connection with The College of William and Mary.  
Black people have been attributed negative stereotypes that seek to connect Blackness 
with inferiority (W.E.B. Du Bois, 1935).  In addition, I will discuss this concept as it 
relates to science.   
2.5.1 Evolution of Stereotype Threat. Aristotle was a Greek philosopher who 
justified slavery during his time by saying it was a natural state of being.  Those who 
possessed virtue were naturally masters and those who did not were slaves.  He saw the 
relationship of master and slave to be fundamental and determined by natural law 
(Aristotle & Lord, C., 1984). Aristotle is regarded as an important figure in Western 
philosophy.  Thomas Jefferson and many signers of the declaration of independence had 
read Aristotle’s works as a part of their education (Adler, 2011).  This is evident in 
Jefferson’s Notes on the State of Virginia.  In “the Laws chapter” Jefferson justifies 
slavery by saying slavery is "the real distinctions which nature has made" meaning that 
there was a natural difference between Black and White people. In addition, he says 
Blacks were inferior to Whites, which is his reason for supporting deportation of Blacks 
back to Africa.  Jefferson was a student at The College of William and Mary. 
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     Because of the belief of Blacks as inferior, the contributions of Blacks have often been 
silenced (W.E.B. Du Bois, 1935).  In the conclusion to Black Reconstruction in America 
of 1935 (W.E.B. Du Bois, 1935), W.E.B. Du Bois discussed how the media portrays 
African Americans, “…but in the propaganda against the negro since emancipation in 
this land, we face one of the most stupendous efforts the world ever saw to discredit 
human beings, an effort involving universities, history, science, social life and religion.”  
In addition to focusing on negative aspects within Black communities, the positive 
aspects are silenced.  The idea of silencing Black exceptionalism is illustrated in 
Frederick Douglass’ speech entitled The Claims of the Negro Ethnologically Considered 
(1854).  Douglass illustrated how White dominant societies’ seek to devalue and discredit 
Black intellectualism and excellence to promote their power and authority.  Douglass 
(1854) stated,  
Now, the disposition everywhere evident, among the class of writers alluded to, to 
separate the Negro race from every intelligent nation and tribe in Africa, may 
fairly be regarded as one proof, that they have staked out the ground beforehand, 
and that they have aimed to construct a theory in support of a foregone 
conclusion. The desirableness of isolating the Negro race, and especially of 
separating them from the various peoples of Northern Africa, is too plain to need 
a remark.  Such isolation would remove stupendous difficulties in the way of 
getting the Negro in a favorable attitude for the blows of scientific Christendom.  
 
Furthermore, Douglass stated that it is widely known and accepted that Egypt was 
one of the earliest civilization that was technologically advanced as evidenced by their 
embalming rituals and pyramid construction (Douglass, 1854).  Ancient Egypt was home 
of sophisticated architecture, science, philosophy, and mathematics.   Douglass 
emphasized that Egypt was and still is within Africa.  He further stated, “The ancient 
Egyptians were not White people; but were, undoubtedly, just about as dark in 
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complexion as many in this country who are considered genuine Negroes” (1854).  
During this time, there were prominent White figures, such as Dr. Samuel George Morton 
author of Crania Americana, who drew a figurative line of Whiteness that included Black 
people of North Africa and took ownership of their accomplishments and technological 
advancements as a product of their honorary Whiteness (Douglass, 1854).  These actions 
not only discredited the accomplishments of Blacks, but also embedded negative 
stereotypes of Black ability, which became pervasive ideas in mainstream conscious 
thought.  These negative stereotypes then became the basis for stereotype threat. 
2.5.2 Silences and Science.  Anténor Firmin was an Anthropologist born in 1850 
in Cap-Haitien, Haiti.  His famous work entitled De l'Égalité des Races Humaines (1885) 
(On the Equality of Human Races) was a response to the pervasive racist ideology that 
was present in the nineteenth century.  Fluehr-Lobban suggests that Firmin was one of 
the first scholars of African descent to write a methodical anthropological work that 
predicted the scope expansion within anthropology.  His work was relatively unknown to 
the world except to those who specialize in the twentieth century.  More specifically, 
Firmin’s positive anthropological work was a rebuttal to the work to Count Arthur de 
Gobineau entitled Essai sur l'Inegalite des Races Humaines and to French racialist 
physical anthropologist like Paul Broca.  According to Fluehr-Lobban, Gobineau was the 
first to express that the Aryan people were a superior race and this work perpetuated the 
idea of Black inferiority.  Counter to De Gobineau, Firmin believed that “All men are 
endowed with the same qualities and the same faults, without distinction of color or 
anatomical form.  The races are equal” (1885).  Adolph Hitler integrated many of De 
Gobineau’s ideas into Nazi beliefs and practices (Montagu, 1942).   In 1966 De 
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Gobineau’s work was included in Oxford Library of French Classics. While De 
Gobineau’s ideology was not only preserved but also honored, Firmin’s ideas were 
silenced.   
Ashley Mortagu expressed, “It is a fact worth remarking that throughout the 
nineteenth century hardly more than a handful of scientific voices were raised against the 
notion of a hierarchy of races” (1942).  Firmin’s ideology was not well received because 
it threatened the system of White supremacy.  Firmin’s work directly contradicted a 
highly regarded scientist, Paul Broca. Broca is well known for the discovery of the area 
of the brain responsible for speech recognition.  Firmin challenged Broca’s belief of 
racial superiority and cranial differences amongst different races.  Could Broca’s 
perverted beliefs have influenced his scientific findings?  What are the ethical 
implications for discoveries based on racist means? Who deems what ethical? I began to 
question and question and concluded that power is a great determinant of decision and 
with power comes the responsibility to promote equality.  Within the science classroom, 
the professor has the option to decide what will be taught and how it will be taught.   
Onesimus was an enslaved African who was owned by a well-known White 
Boston minister (Cobb, 1981; Koo, 2007). This African enslaved person brought 
awareness of gaining immunity to smallpox through inoculation with the virus to the 
United States. Onesimus is not mentioned in the infamous history of medicine of this 
period of time written by Garrison, Castiglioni, and Mettler. Onesimus is seen as a 
nonperson and is erased from history because he was Black and did not fit the stereotype 
of Black people. In Aesculapius Comes to the Colonies (1949), a book devoted to the 
history of this period of time, Maurice Gordon stated, “Dr. Cotton Mather received 
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accounts of inoculation from England and passed them on to Boylston” (Cobb, 1981). Dr. 
Zabdiel Boylston became a famous physician noted for the first inoculation of smallpox 
in Boston in 1721 (Cobb, 1981). This procedure is commonly referred to as the first 
preventative medical procedure in the United States. Dr. Zabdiel Boylston learned of this 
technique from Cotton Mather who acquired it from Onesimus (Cobb, 1981).  This is 
confirmed in a letter to Dr. John Woodward of the Royal Society on July 12, 1716. 
Cotton Mather said, “I do assure you that many months before I met with any Intimations 
of treating ye Small-Pox with ye Method of Inoculation, I had from a Servant of my own, 
an Account of its being practice in Africa. Enquiring of my Negro-Man ONESIMUS, 
who is a pretty Intelligent Fellow…” (Cobb, 1981).  This story is hidden from medical 
textbooks and history, because it counters the Black stereotype. 
 Firmin  (1885) and Onesimus’ (Cobb, 1981) contributions to science illustrate 
foundational issues that intersect science, race, and power.  Their contributions were 
silenced by society in efforts to deny Black exceptionalism and preserve Whiteness as 
supreme.  Their stories forced me to ask ‘whose story gets told?’ and ‘what is normal and 
standard in regards to education?’  
2.5.3 Race and The College of William and Mary. The College of William and 
Mary was established in 1693 and is the second oldest institution for higher education in 
the United States.  Recently, the College’s role in participating in slavery and racial 
discrimination has been examined through the Lemon Project.  The Lemon Project, 
named after an enslaved Black person the college owned, is attempting to rectify the 
wrong done to African Americans by the college.   
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In 1718, the College purchased the Nottoway Quarter Plantation and seventeen 
African enslaved persons. These African enslaved persons worked the plantation to 
provide scholarships to White students (Lemon Project, 2011).  Cognitive dissonance was 
formed because enslaved persons built an institution that sought to keep them out, but 
enslaved persons worked to keep White students in.  
In 1832, Professor Thomas R. Dew, an infamous alumnus of the College, became 
known for his defense of Southern slavery. In 1939, his dead body was place in a crypt in 
Wren Chapel (Lemon Project, 2011).  Enslaved people of African descent built many 
edifices at the College of William and Mary. Although the school desegregated in the 
1950’s with Hulon Willis Sr., M.Ed. (Lemon Project, 2011), many underlying ideologies 
such as low expectation, that prevented Willis from not attending earlier still exist today.   
In physics, there is a term called Quantum Entanglement (Barad, 2007).  This 
term means that when two or more objects interact, their wave properties mix and 
become entangled.  In general, after the interaction occurs and the objects are separated, 
each object has a piece of the other object.  They are forever kindred and connected over 
distance and time.  Like this physics phenomenon, The College of William and Mary has 
an abstract construction of quantum entanglement.  Slavery has made such a profound 
impact on the college as evident by the edifices constructed by slaves, the educational 
scholarships produced by slaves who worked the Nottoway Plantation, and the countless 
alumni who defended slavery. The impact of slavery, White supremacy, and Jim Crow 
have left such a profound impact on The College of William and Mary that it is forever 
connected through the institutionalization of racist ideology.   
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This is further illustrated through the story of John Millington.  Millington was a 
professor of Chemistry and Natural Philosophy from 1836-1848 at the College of 
William and Mary.  There is an account that Millington threw gold coins into a bucket of 
water and offered the money to the “darkey” that could get the coins out of the bucket.  
These Black children were between the ages of 12-18.  When they placed their hand in 
the water to the get the gold coins, he would shock them with electricity 
(Millington Family Papers).  This act of terror was reportedly done for entertainment. On 
May 4, 1968 Millington Hall, home of the Biology and Psychology departments, was 
dedicated in honor of Millington (University Archives Buildings File, 2007). The act of 
naming the building after John Millington institutionalizes terror of Black people and 
constructs a normalcy that degrades Black existence. 
2.5.4 Race and Science.  After describing my research to professors and students 
in the summer of 2011, I developed a better understanding of how people respond when 
normalcy is challenged.  Some science professors claimed they do not know any 
contributions by Black people that increased scientific knowledge; I believe that is racism 
at work.  When students said, “the race of the scientist who they learn about in class is 
not important”, I believe that is racism.  Racism is a totalizing system that inculcates the 
idea that the lesser group is silenced in order to elevate another group.  When people said, 
“science and race are separate issues”, I still believe that is racism.  Dominate populations 
construct normalcy and it is deemed non-kosher to question it (Blakey, 2012).  When we 
are prevented from learning about people of color who have contributed to science 
because their presence deviates from what society deems normal, it is racism (Blakey, 
2012).  So when professors genuinely do not know any Black people who have 
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contributed to science, they have been victims of institutionalized racism that aims to 
keep Black contributions silenced.  They cannot teach what they do not know (Blakey, 
2012).   
2.5.5 Restorative Justice.  It is evident that Blacks’ contributions to the 
advancement of scientific knowledge are not valued in STEM classrooms. Silencing 
Black contributions is an injustice.  The College of William and Mary says it is 
committed to enhancing the college through promoting justice.  The College’s Statement 
on Diversity says, “Yet our College, like our country, failed for many years to open the 
door of opportunity to all people. In recent decades, William and Mary has made itself a 
more diverse community, and thus a better one. Structures and habits that create 
injustices, however, have yet to be fully banished from American society. We are 
committed to establishing justice” (The College of William and Mary Diversity 
Statement).  In order for science classrooms to become culturally inclusive, justice must 
be restored and true Black science history must be brought to light.  Restorative Justice is 
an effort that “encourages outcomes, that promotes responsibility, reparation, and healing 
for all” (Zehr, 2002).  Restorative Justice is “Restorative Justice is a process by which a 
community can identify injustice in its own history and engage stakeholders in a 
collaborative process of reconciliation and rehabilitation that is centered around the 
expressed needs of those who have been hurt” (Braxton, Ashford, Carroll, Carter, Davis, 
& Russolello 2012). In addition, authentic justice must acknowledge and value 
interconnectedness and individuality (Zehr, 2002).  Black exceptionality within science 
must not only be acknowledged but also honored.  Black students must be given the 
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space to discuss their needs within the science classroom.  It is in this vein that restorative 
justice must be promoted. 
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Chapter 3: 
 
Methodology 
 
TELL ME, AND I WILL FORGET. SHOW ME, AND I MAY REMEMBER. INVOLVE ME, AND I WILL 
UNDERSTAND2 
 
3.1 Research Design.  This study consisted of three objectives.  Objective one 
was to evaluate what factors contributed to Black students majoring in the sciences at The 
College of William and Mary.  Objective two was to analyze what factors enable Black 
students to major in the sciences at institutions that have a history of producing Black 
science majors.  Objective three was to examine the historical inequities within education 
that impact Black students in the sciences especially at The College of William and 
Mary.  Furthermore, this research was designed to create a model that restores the justice 
by addressing the factors that produced educational barriers for Black students. 
 I completed this study in two segments.  In segment one I studied students at The 
College of William and Mary.  In segment two I studied students at the University of 
Maryland Baltimore County, Virginia Commonwealth University, Hampton University, 
Morehouse College, and Xavier University of Louisiana.  To obtain objectives one and 
two, I employed interviews, surveys, and focus groups as methods to obtain data about 
said factors.  To obtain objective three, I did extensive research in Swem Library and 
Swem Archives to gain a better understanding of the historical inequities in education 
and the origins of race as a social construction. 
This study examined Black students who took introductory biology, were from 
                                                
2 Confucius circa 450 BC 
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various socio-economic backgrounds, had varying grade point averages, and who were 
science majors and non-science majors. Both quantitative and qualitative methodologies 
were used to examine the factors that contribute to successful retention and graduation 
rates of Black students within the sciences.   A qualitative methodology was the primary 
method used.  In interviews, surveys, and focus groups students were asked basic 
demographic questions first.  In many studies the demographic questions were saved for 
the final section of the interview, survey, or focus group.  The questions in this study 
were thought provoking and required students to explain their feeling and experiences.  I 
presumed answering questions would require a lot of time. Therefore, I wanted to have 
the demographic information of the students just in case they decided not to complete the 
survey.  After the demographic information, there were a mixture of qualitative and 
quantitative scalar questions.  These questions asked students about some factors that the 
literature found to significantly impact Black students’ achievement in the sciences. 
 
3.2 Creation of Survey. The first survey was designed to ask questions in a way 
that would allow me to get responses about a wide range of factors that contribute to the 
success and failure of Black students within the sciences. Writing questions was a very 
meticulous process that took a lot of time and patience. I had to understand my audience. 
Moreover, I had to develop questions that did not lead people to certain conclusions and I 
had to develop questions that were not presumptuous (Gray, 2009).  I then had to ask 
questions in a clear manner.  From my first round of surveys I gathered many factors and 
trends; then I began to develop from my data.  One question that was missing was about 
the socio-economic status of my participants.  Although many participants discussed their 
socio-economic status during the course of their interview, I thought it would be 
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beneficial to have a question about it. I simply added a questioned that asked, “How 
would you describe your socio-economic status?” The options were low class, middle 
class, and upper class.  Once I designed my surveys I used survey monkey, online survey 
software, to create the survey online. Survey monkey was used to distribute my surveys 
to potential participants and to analyze the data and make data correlations. When I had 
in person interviews or focus groups, I always had hardcopies of my survey. I did this to 
insure that if the online survey did not work, I would still have a hardcopy of the 
questions. Focus groups ranged from two to three people per group.  I asked students to 
individually complete my survey questions, and then we discussed the questions as a 
group.  
3.3 Institutional Demographics 
3.3.1Predominately White Institutions  
3.3.1.1 The College of William and Mary. A public, coed, four-year PWI in 
Virginia. This institution is located in a large town (10,000 - 49,999) (The College of 
William and Mary, 2012; College board, 2011).  As of April 1, 2012, the university had 
6,071 undergraduates and 2,129 graduate students.  In addition, this university had a 
student to teacher ratio of 12:1 (The College of William and Mary, 2012).  The gender 
composition of this university was 57% female and 43% male.  The racial and ethnic 
composition of the university was 7% Black or African American and 62% White (The 
College of William and Mary, 2012).  This site was selected because of my knowledge of 
the student and academic life on the campus.  In addition, the researcher believed that 
through targeted guidance, pedagogical changes, and curricular enhancements the 
retention rate of Black students could be greater. 
	  MULTICULTURAL SCIENCE EDUCATION                                                                          42 
 
3.3.1.2 The University of Maryland, Baltimore County.  Like The College of 
William and Mary, UMBC is also a public state institution and PWI.  Most importantly, it 
is known for its stellar preparation of African Americans in the sciences through the 
Meyerhoff Program (The Black Collegian, 2007). This institution is a coed four-year 
university located in a large city (250,000 - 499,999).  There are a total of 10,573 
undergraduates (UMBC, 2012). Of these student 45% are White and 12% are Black 
(UMBC, 2012). Forty Five percent of students are women and 55% are men. The 
student-to-faculty ratio is 20:1 (UMBC, 2012). All participants were in the Meyerhoff 
Program. 
 3.3.1.3 Virginia Commonwealth University.  VCU is a public, coed, PWI in 
Virginia, which makes it similar to The College of William and Mary.  I was not sure if 
the science departments had an issue with retaining Black students.  In addition, I wanted 
to discover if the science graduate schools had a significant influence on the science 
departments.  This institution is located in a small city (50,000 - 249,999) and has a total 
of 23,483 undergraduates (VCU, 2012; College Board, 2011).  The student-to-faculty 
ratio is 18:1 (VCU, 2012; College Board, 2011). It is comprised of 60% female and 40% 
male students.  Eighteen percent of the students are Black or African American and 50% 
of the students are White (VCU, 2012; College Board, 2011). 
3.3.2 Historically Black Colleges and Universities 
3.3.2.1 Hampton University.  Hampton University is a private, coed, HBCU in 
Virginia.  It is an institution that graduates many Black science majors as evidenced by 
the National Science Foundation  (2011) report research on top producers of Blacks 
graduating with science degrees.  Hampton University is located in a small city (50,000 - 
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249,999).  The admission rate is 56.1% and the student-to-faculty ratio is 16:1 (Hampton, 
2012; College board, 2011).  The student population is comprised of 63.7% female and 
36.3% male (Hampton, 2012).  It is 91% Black and 5.4% White (Hampton, 2012). There 
are a total of 4,565 undergraduate students (Hampton, 2012). 
3.3.2.2 Morehouse College.  Morehouse College is a private all male, four-year, 
HBCU. According to the National Science Foundation (2011), this institution is a top 
producer of Black science majors. Morehouse College was selected because the 
researcher noticed that there were very few Black male students pursuing science majors 
at The College of William and Mary, and   believed that many students at Morehouse 
would have insight on how to increase the retention rate of the Black male population 
within the sciences. This institution is located in a very large city (over 500,000) 
(Morehouse, 2012). There are a total of 2,425 undergraduate students (Morehouse, 2012). 
The student-to-faculty ratio is 14:1 (Morehouse, 2012; College Board, 2011). 
3.3.2.3 Xavier University of Louisiana. Xavier University of Louisiana (XULA) 
private Roman Catholic, coed, HBCU.  This university has been the top institution of 
higher education that places African Americans into medical schools since 1993.  XULA 
is located in a very large city (over 500,000) and has 2,708 undergraduates (XULA, 
2012).  Sixty-three percent of applicants were accepted into this institution (XULA, 
2012).  It is comprised of 71% female and 29% male (XULA, 2012).   Two percent of the 
students are White and 84% of the students are Black/African American (XULA, 2012). 
The student-to-faculty ratio is 13:1 (XULA, 2012; College Board, 2011).        
  3.4 Participants.  I recruited 101 participants from various institutions.  For 
segment one, I surveyed and/ or interviewed twenty students from various backgrounds.  
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All participants in segment one consisted of undergraduate freshman, sophomore, junior, 
or senior students of The College of William and Mary who took introductory biology.  
For segment two, thirty-one students from other institutions participated in surveys, 
interviews, and focus groups.  51 participants’ data were used in this study.  The 
remaining participants’ data was received after March 29, 2012 from two additional 
universities: Spelman College and Norfolk State University. 
3.5 Procedure 
I contacted prominent professors, alumni, Black organizations, and minority 
focused STEM program directors via email and telephone to schedule interviews, 
surveys, and focus groups during the recruitment process. The selection criteria for this 
study were (a) a full time / part time Black student or alumni; (b) have taken introductory 
biology; and (c) a grade point average over 2.5 on a 4.0 scale at universities other than 
The College of William and Mary. These sampling criteria were designed to recruit 
students with varying grade point averages in order to understand the factors that attribute 
to the various grades.  I began with The College of William and Mary.  I sent an email to 
a list of students that was compiled through contacts from students in various Black 
campus organizations.  This email provided a brief overview of the study with a link to a 
doodle-scheduling site that was used to select available times for interviews.  The 
students came from different socioeconomic backgrounds and had varying science 
exposure prior to college, as well as varying grade point averages, and varying 
standardized test scores. The students were also informed that every portion of the survey 
was voluntary and confidential.   For interviews, students met in a room in an academic 
building at The College of William and Mary.  First, I asked students to complete a 
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consent form in order to participated in the interview. I recorded students who completed 
the consent form using a digital voice recorder and I asked them to complete a 
demographic survey.  The demographic survey consisted of questions about the 
participant’s grade level, prior education, age, gender, and family’s education.  The 
student also provided self-reported grade point averages.  I interview students and asked 
them about what factors contributed to their retention or non-retention in science.  They 
were asked about their study habits, extracurricular involvement, employment status, 
familial and involvement.  In addition questions consisted of categories such as faculty 
and peer support, relevant pedagogy, esteem and confidence, and expectations.  The 
following are examples of questions that were utilized in interviews: “How much time do 
you spend studying science per week?”; “Do you feel supported by science faculty at this 
school?”; “Do you believe the grade you received in introductory biology accurately 
represents your effort, knowledge, and skill?”; “Is there diversity among science 
faculty?” (See Appendix C for questions used). The interviews lasted for thirty minutes 
on average.  Students were provided with snack and beverages while waiting to be 
interviewed. 
 After I completed the first segment, I analyzed the data and themes that emerged.  
I transcribed all digital recordings of my interviews by listening to recordings and typing.  
I drafted a subsequent focused survey in order to address the themes that emerged from 
the previous survey and to solicit concrete examples from participants.  In addition, I 
designed the focused survey to identify how other institutions addressed the factors seen 
at The College of William and Mary.  Segment two followed the same procedure as 
segment one.  I interviewed, surveyed, and conducted focus groups for participants in 
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segment two.  However, the survey method was my primary method of data collection 
because transcribing interviews and focus groups was a lengthy process.  
3.5.1 Methods for Interviews.  For each interview I read the abstract of my 
project and asked my participant to sign the consent form and signup sheet.  On the 
signup sheet I asked for their name, academic major and email.  I began recording after 
all forms were signed. I asked participants for my one on one interviews to fill out all 
demographic questions prior to discussing them.  After the demographic questions were 
answered we began to discuss the rest of the questions. For the questions that required 
essays and an explanation I asked students to type in the letter d (for discussed) for all of 
those questions. After all the interviews were completed I transcribed the answers with 
the letter d.  I decided to do this because it allowed the interview to take less time.  After 
the interview was complete I asked them if they had any final comments or questions. I 
thanked them for their time and told them that their name would be placed in a raffle for a 
$25 Visa Gift Card.  The raffle was held in March 2012. 
3.5.2 Methods for Focus Groups.  For each focus group I read the abstract of my 
project and asked all focus group participants to sign the consent form and signup sheet. 
 I then asked all participants to complete all of the questions and we discussed after the 
questions were completed. 
3.5.3 Confidentiality. All information collected for this study remained 
confidential. Completed surveys were stored on a password-protected computer. In 
addition, survey responses do not have personal names or affiliations on them and 
participants were referred to by pseudonyms in order to protect their 
confidentiality. Focus groups and one on one interviews were audio taped with 
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permission, and the audiotapes and all other information were be kept confidential and 
secure. Participation was voluntary and questions could have been omitted. Pseudonyms 
were and will be substituted in any publications or presentations for identifying 
information as to not compromise the identity of the participants. 
3.5.4 Data Analysis.  I did a descriptive analysis for data collected in segment 
one and two.  The researcher analyzed data to compile a list of prominent themes.  I then 
analyzed how other institutions in segment two addressed the common themes that 
emerged in segment one.  
3.5.5 Video Component.  I sent emails to underrepresented minority alumni who 
have either graduated in a STEM field or are currently working in a STEM career to ask 
them to participate in a video project.  I asked them to video record themselves discussing 
their current occupation, why they pursued STEM majors or careers, and talk about any 
adversity they overcame to get to where they are.  This video will also feature current 
STEM majors.  This video will be used as a source of encouragement to current and 
future students at The College of William and Mary. 
3.5.6 Time Line.  I drafted my survey questions utilized in section one in 
February 2011. From May 2011 through August 2011 enhanced my literature review.  I 
received my Human Subjects approval on July 20, 2011.  I interviewed students, faculty, 
and alumni from The College of William and Mary and participating institutions from 
August 2011 through March 2012.   
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Chapter 4: 
Results  
SPEAK, SO YOU CAN SPEAK AGAIN3 
 
 
The purpose of this qualitative and quantitative study was to discover what factors 
may increase the retention and graduation rates of Black STEM majors at The College of 
William and Mary.  Participants were asked questions about experiences within STEM 
classrooms, with an emphasis on introductory biology.  The responses to these questions 
will provide insight to how The College of William and Mary can be enhanced in order to 
increase Black STEM majors.  This chapter starts with a summary of exemplars in the 
data at each research site.  After the exemplars are explained, there will be a table 
summarizing all trends from each institution.   
The results of the data analysis for the interviews, surveys, and focus groups are 
comprised of two sections: qualitative and quantitative.  The first section concentrates on 
the emerging themes from The College of William and Mary.  Interviews took place at 
The College of William and Mary in the beginning of this study.  Following these 
interviews a survey was then given to a new sample at this institution.  Both the 
interviews and surveys were analyzed for emerging themes.  The second section 
concentrates on analyzing the emerging themes from various institutions. One-on-one 
interviews took place at two institutions and surveys were given at all institutions.  The 
qualitative and quantitative data from these interviews, surveys, and focus will 
summarize in graphs that show the emerging themes.  In addition, the demographic 
                                                
3 Hurston, L. (2004). Speak, So You Can Speak Again: The Life of Zora Neale Hurston. 
New York: Doubleday. 
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information from each institution will be summarized in a graph.     
4.1 Section 1: Interview Data from The College of William and Mary 
Fourteen students from The College of William and Mary completed one-on-one 
interviews and/ or surveys.  These students ranged from freshmen to seniors at The 
College of William and Mary.  In addition, this sample was comprised of intended 
science majors, pre-declaration switchers, and science majors.  This study was not limited 
to science majors because it could inhibit the understanding of the factors that prevented 
intended majors from declaring. At first my study did not include socio-economic status.  
A question regarding socio-economic status was added to the focused survey. 
4.1.2 Quantitative Data 
  For this section, the researcher analyzed the transcribed interviews for frequent 
themes that emerged.  In table 5 is the demographic of the participants in this section.  
This table illustrates the number of participants (N), their gender, ethnicity, grade, and 
undergraduate grade point average. 
Table 5 
Demographics of the Participants at The College of William and Mary 
       N  % 
Gender 
 Male      5  35.7 
 Female     9  64.3 
Ethnicity 
 Black/African American   12  85.7 
Black/African American and Asian  1  7.14 
Black/African American and Hispanic 1  7.14 
Grade 
 Freshman     1  7.14 
Sophomore     6  42.9 
Junior      3  21.4 
Senior      4  28.6 
Alumnus/a     0  0 
Ungrd. GPA 
 4.0-3.75     0  0 
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 3.74-3.50     1  20 
 3.49- 3.00     3  60  
 2.99- 2.75     1  20 
 
For this section, I examined the qualitative and quantitative data from the surveys 
at The College of William and Mary.  Table 6 illustrates the basic demographics of the 
sample and the results of the quantitative scalar questions used in the survey (Appendix 
C). Since some participants did not answer all of the questions, this table displays the 
number of participants who responded (n), the mean of the responses (M), and the 
standard deviation from the mean (SD). For each quantitative question, participants were 
asked to rate their experience on the given topic with a scale from 1-4; 1 having the least 
impact and 4 having the greatest impact. 
Table 6 
 Means and Standard Deviations Research Questions at W&M 
     M  SD  (n)   
Organizations   2.67  0.52  (6) 
Employment Status  1.67  0.82  (6) 
Self-Esteem   2.80  1.30  (5) 
Pedagogy   3.25  1.50  (4) 
Diverse Examples  3.00  1.15  (5) 
Diverse Faculty  4.00  0.00  (5) 
Retention   2.50  1.73  (5) 
 
The quantitative data found that students from the William and Mary sample participated 
in an average of 2.67 clubs or organizations.  Data shows that students believe that it is 
mildly important for science professors and departments to build self-esteem, confidence, 
and morale within their students.  In addition, students at William and Mary believe that 
culturally relevant pedagogy is important for retention.  The students in this sample 
determined that both providing diverse examples and having active measures for 
retention where important factors.  Finally, five out of five, with no deviation, students 
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believe that faculty diversity within the sciences was important.  Overall, the important 
factors that emerged from the quantities data (m>2.5) from William and Mary are self-
esteem, pedagogy, diverse examples, retention and diverse faculty. 
 
4.1.3 Qualitative Data 
 
 
 Weed-out Course.  One trend that emerged from the one-on-one interviews at The 
College of William and Mary is that introductory biology is a weed-out course that not 
only weeds-out students who are underprepared, but also weed-out high performing 
students. Evidence that support this claim is that high advanced placement biology scores 
and introductory biology final grades are not congruent.  One student when asked how 
did AP Biology help her she stated, “It did not prepare me well enough for the intro class. 
When I got here I did not do well and had to withdraw. I knew the material it just did not 
translate.”  In my study, five out of fourteen students said that they received an AP 
Biology score of a four or five, but received a C or below in Introductory Biology.  
Another student elaborated on this issue, “I know in my intro bio class freshman year it 
was a weed out class. The professor was a lot more harsh than he needed to be because he 
was only trying to have the students who were serious about being a science major to go 
through.  But I know personally since I took AP Bio and did well on the AP Bio test I did 
not have to take the class, but I struggled through the class most of the semester. That's 
why I chose to change my major from biology to neuroscience. But now that I am in 
upper-level science courses professors know that you are serious because you have gone 
through the entry-level courses.  So if you did not do that well in the entry-level classes 
you probably would not continue to go to through process. So I feel like they are more 
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supportive on the upper level courses.”  This student was representative of the majority of 
my interviewees (eleven out fourteen).  This student believes introductory biology class 
is purposefully designed to eliminate some students.  This student also said the professor 
was harsher.  This student, like eleven out fourteen students interviewed, believed that 
professors are more supportive and approachable once a student leaves the introductory 
course work.  
 Large Class Size.  Another theme that emerged was the size of introductory 
classes.  According to William and Mary Banner, the average class size for Introductory 
Biology from fall 2011 was 280 students. Students feel like the class sizes are too large to 
meet the needs of all of the students. If class size were to be decreased, it would grant the 
professor the flexibility to adjust pedagogy, build more meaningful relationships and 
interactions with students, increase the average time per student for office hours, and 
provide the opportunity for professors to try to get to know and understand their students 
better.  
 Academic Advisors/ Office Hours. The most discussed topic within interviews at 
The College of William and Mary was student experience while in office hours with their 
professors or academic advisors.  Twelve students out of fourteen students discussed an 
experience that occurred either in office hours or with their academic advisors.  Three 
students said it took courage to go to visit a professor.  When these students visited the 
professors and advisors they were often discouraged.  The following were examples of 
student reflections: 
I would say I was not at the level I needed to be and I wanted the professor to help 
me. He told me maybe I should withdraw and change my major. I did not feel 
supported. 
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I have heard many stories from people who have, and if that is the case, I am 
discouraged too. How dare any teacher tell a student that they should switch their 
major, if they have genuine passion for the subject. It is upsetting to hear stories 
like this. 
 
 I know one professor in particular told me she did not understand why I do 
not understand the material she gave me. I did not return to her.   
 
After my first semester, I didn’t do so well intro biology and I was thinking about 
dropping premed. And she told me to take another course. I remember talking to 
an advisor and they told me you should look at doing something else. If it wasn’t 
for my mom I probably would not have kept with it.  
 
After talking to my advisor I decided to load up on all the classes I need to take as 
a premed major. The first semester was rough and did not end well academically. 
That was because of the biology and calculus course. I found myself drowning in 
those classes and then eventually I found myself not knowing what to do. 
 
When asked if professors are supportive one student stated,  
 
Not necessarily; the professors I've had for most of my chemistry courses and 
biology have been extremely available once I made contact for help. However, 
I've had an extremely negative experience particular in biology where the "help" 
is offered but given in a negative, non-constructive manner. 
 
Another student stated,  
To an extent yes; I feel that they primarily dissuade the student from continuing 
with the science program instead of encouraging the student to stay in the 
program. I think the professor is working in a limited time frame and, to an extent, 
encourages the student to try and close the gap independently. However in most 
cases it is much easier for the professor to talk the student out of continuing in the 
class than provide assistance. 
 
The experience students have while in office hours can make a lasting impact on their 
future.   
 Extracurricular.  Being active in extra-curricular activities was a theme at The 
College of William and Mary.  Fourteen out of fourteen students interviewed said they 
participated in at least one activity.  Twelve out of fourteen students explained that they 
sought these activities to feel a sense of wholeness and learn about the service and 
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humanity of science.  Eight of the twelve students said since they were pre-health and 
they wanted to learn how to serve others, interact with other all while learning more 
about health and science; these were skills they did not get from class.  When students are 
involved in these extra-curriculars time management becomes an issue.  One student 
stated, “Well if you’re going to do extracurricular activities you are going to have to be 
able to balance your time, obviously because they are going to take time commitment 
outside the class room. If you’re a science major you already have a lot of work you need 
to focus on so you have to balance your time with your extracurricular activities and with 
your course load.”  In order to mitigate this issue The College of William and Mary 
should incorporate elements that will allow students to engage, serve the community 
while learning science.   A Black female pre-med science major at The College of 
William and Mary sought to join the institution’s chapter of The National Association for 
the Advancement of Colored People for support, cultural validation, and to serve the 
community.  She did so because she had no connection for support from her science 
department. She also felt that she had not learned the human communication aspect of 
medicine and how to serve the needs of others; skills she thought she needed to acquire if 
she wanted to become a physician. In efforts to develop those skills outside of the 
classroom she neglected her academic commitments within the classroom.  
 
  Course Load. Another trend that emerged was not taking a manageable 
course load. Five students who did not declare a STEM major attribute it to their course 
load.  One student stated,  “ After looking at the suggested courses and track and after 
encouragement from my hall mates I took intro chem., intro bio, and calc. my first 
semester. HORRIBLE decision!”  The course load mentioned was too much for the 
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student.  With a course schedule like that it question the helpfulness of advisors.  This 
study found that their non-science major friends often distracted students who intended 
on majoring in the sciences; four students said this scenario.  One student stated, “In the 
beginning a lot of my friends were not science majors and they put a lot of pressure on 
me to go out when I really needed to study. Try to surround yourself with people who are 
trying to achieve the same goal as you.” 
Stereotype Threat and Solo-status. Stereotype threat and solo-status were 
pervasive at The College of William and Mary.  Twelve students indicated experiences 
with stereotype threat and solo-status.  One student stated, “I believe that the feeling of 
being underrepresented in science classes does create that same feeling. This feeling is 
intensified when my grade is lower than the class average.”  One student stated, “I 
believe that seeing the contributions of Black scientists would help negate the stereotypes 
that professors and students may have. Studies have already confirmed that it is easy for 
Black students to fall into the expectations of others. So I certainly believe that by 
negating those affects, the performance of Black students would improve.”  This quote 
also illustrates that students value Black contributions.  Fourteen out of fourteen students 
said they have never seen the contributions of Black scientists in their lectures and in 
books.   
Retention. Through my research I found that students believe that the biology 
department is not committed to retention of Black students.  This theme is evidenced by 
the statement of the students at The College of William and Mary. One student stated, 
“The minorities from my first introductory class went from ten to two. The only people 
that seem to notice or be affected by that would be the remaining underrepresented 
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minority students. Furthermore, when they were failing there were no instances of the 
professors attempting to provide advice, or support.”  Fourteen out of fourteen students 
said retention of Black students was an issue, but it went unresolved.    
 
Low Self Esteem. I also found that my participants at The College of William 
and Mary were more likely to develop love self-esteem after taking science courses. 
Seven out of fourteen students discussed this development. One student stated, “The 
confidence issue is a more important crisis to me because confidence is something that 
erodes over time and is very hard to build because of negative experiences.” All students 
who discussed confidence and self-esteem said their esteem was higher prior to taking 
science courses: 
 
Many students at the college come with a lot of great experience from private 
schools, and from generations of scientist who have taught them the tricks of the 
trade. Black students rarely are this well equipped, meaning we have to spend 
more time developing an understanding of how to do well in science. This is 
where it becomes easy to develop low self-esteem, and a lack of interest in the 
field. 
 
When asked if departments should build student confidence, one student said: 
 
It's very important for science departments and their professors to build these 
characteristics in their students because these characteristics increase the ability of 
those students to do well. The students more than likely believe that the subject 
will be difficult, but if there is encouragement catered towards their needs, the 
tasks will become less stressful and in the end more rewarding. Also, when a 
student isn't stressed, or at least not very stressed, they are less likely to become 
their own roadblock in their studies. 
 
Visualizing Success. Finally, I found that the participants found that visualizing 
success through Black faculty and role models was important.  One student stated, “There 
aren't many Black scientists that are well known and less of them are professors at 
predominantly white institutes. Not having that constant visual of the possibility of 
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success presents a challenge to minority students. It's also harder to meet peers and create 
study groups in classes where you're underrepresented. Trying to study with only 
classmates that don't look like you can sometimes be a very intimidating thing. The risk 
of confirming a negative stereotype seems like it would be the only outcome from being 
in a study group or even from just meeting with a professor.” 
4.2 Section 2 Data from Other Institutions 
4.2.1 University of Maryland Baltimore County Data & Analysis 
 At UMBC I surveyed five Black students who STEM major and in the Meyerhoff 
Scholars Program at this institution. Of these students three were male and three were 
female.  The demographic data is conveyed in table 7. 
Table 7 
 Demographics of the Participants at University of Maryland Baltimore County 
       N  % 
Sex 
 Male      3  50 
 Female     3  50 
Ethnicity 
 Black/African American   6  100 
Grade 
 Freshman     0  0 
Sophomore     0  0 
Junior      2  33.3 
Senior      4  66.7 
Alumnus/a     0  0 
S/E 
 Lower Class     1  20 
 Middle Class     3  60 
 Upper Class     1  20 
Ungrd. GPA 
 4.0-3.75     2  33.3 
 3.74-3.50     1  16.7 
 3.49- 3.00     3  50.0  
 2.99- 2.75     0  0 
 2.74- 2.50     0  0 
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Quantitative Data 
Table 8 illustrates a summary of the quantitative data collected for questions 
regarding the impact of organization participation, employment status, self-esteem, 
pedagogy, providing diverse examples, having diverse faculty, and importance of 
retention on a Black student’s decision to pursue a STEM major at UMBC.  The exact 
questions used in the survey are found in the Appendix. The table displays the number of 
participants who responded (n), the mean of the responses (M), and the standard 
deviation from the mean (SD). For each quantitative question, participants were asked to 
rate their experience on a topic with a scale from 1-4; 1 being least impact and 4 being 
greatest impact. 
 
 
Table 8 
Means and Standard Deviations Research Questions at UMBC 
     M  SD  (n)   
 
Organizations   2.83  0.75  (5) 
Employment Status  1.40  0.89  (5) 
Self-Esteem   3.60  0.55  (5) 
Pedagogy   2.00  0.71  (5) 
Diverse Examples  2.40  0.55  (5) 
Diverse Faculty  3.60  0.55  (5) 
Retention   3.40  0.89  (5) 
 
 
The quantitative data found that students from the UMBC sample participated in an 
average of 2.83 clubs or organizations.  Data shows that there was a low impact of 
employment status with one’s academic success at UMBC.  Students at UMBC believe 
that it is very important for science professors and departments to build self-esteem, 
confidence, and morale within their students.  In addition, students at UMBC believe that 
culturally relevant pedagogy has a low influenced their academics in a positive manner.  
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Moreover, these students believe it is mildly important for professors to provide 
examples of people of color who have contributed to science when relevant to topics in 
lecture.  UMBC students also believe that diversity amongst faculty is very important. 
Finally, UMBC students believe that their school finds retaining Black students in STEM 
majors moderately important.  Overall, the important factors that emerged from the 
quantities data (m>2.5) from UMBC self-esteem, diverse faculty, and retention. 
4.2.1.2 Qualitative Data 
 Communal Environment. A communal environment within the sciences, which is 
defined as an environment that is not overly competitive, enhances the success of 
students at UMBC.  Four students discussed this factor in their survey.  One student 
stated, “The Meyerhoff program and its ability to foster a nurturing family-oriented 
environment.  Many network opportunities to be built within the science departments, a 
bit less of a competition-feel than other schools/departments.”  This communal ideology 
is an element that set UMBC apart from my other institutions. Another student 
elaborated, “UMBC is dedicated to the success of all students in the sciences by 
encouraging work and studying in a collaborative rather than competitive environment. 
Most professors encourage active discussion in classes rather than just pure lecturing… 
Most students are enthusiastic about studying and collaborating together. Sharing study 
material and study tips is common practice.”  
 
 Expectation of Excellence.  This university not only grants access to diverse 
student populations, but also ensures their excellence. This level of high expectation can 
be seen from the student to the president of the university. Five out of five students 
mentioned this value within their survey. One student stated, “The leadership of our 
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president makes our school unique. Not only does he understand what it means to work 
hard and be successful but he knows how to lead his staff in preparing current and future 
generations to also work hard and be successful.”  Another student sated, “The school has 
a great support system from all of the faculty and staff.  The science departments are 
challenging yet encouraging to ensure the success of their students beyond graduation. ”  
On the other hand, some professors still expect less of Black students.  One student 
explained, 
  The only major incident that I can remember at the moment was during my  
Sophomore year after I had completed introductory chemistry. At the time I was  
in an organic chemistry lab class that was being taught by the same professor  
that had taught me for introductory chemistry.  He was looking for a particular  
student that had received the highest grade in his intro chemistry course the  
previous semester. The reason that he was looking for this student is because in  
his previous experience he usually knew his high performing students very well  
either from office hours or from encounters in the classroom. Upon realizing that  
I was the student that he was looking for, I noticed that he was visibly surprised.  
While I have no definitive proof, I can't help but think that a big reason for his  
surprise was discovering that I was an African American male student.  
 
 Self-Esteem and Confidence. Five out of five students at UMBC believed that 
building Self-esteem and confidence is essential for persisting in the sciences.  Although 
students value these principles, they believe enhancing these principles can come about in 
different ways.  One student stated,  
 It is very important to have personal reinforcement when progressing through  
 very difficult science majors. That is not always going to come in the form of  
 professors. It is fantastic if professors make the effort to reach out to students to  
 help them build self-esteem. However, the reality is that science courses are  
 often given in very large lecture style, and it is not possible for the professor to  
directly interact with everyone. The responsibility will often fall on the student to  
reach out and develop a relationship with the professor. Another way to get  
around this issue would be to remodel curriculums to have smaller classroom  
environments with more professor interaction. Yet, this would raise an entire new  
set of challenges.  It is even more important to have a strong base of peer  
support. Having a peer support group to study with and encourage each other is  
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very important. From this group, one could also receive the encouragement to  
approach professors and establish relationships.  As far as affirmation from the  
department, it is definitely beneficial to be recognized for high achievement. If  
there were some kind of reward or recognition for high achievement in a  
department, then that could encourage more students to strive for this  
recognition. This recognition also would help to boost confidence.  
 
Another student stated, “Self-esteem is what gives people the drive to do quality work.” 
 Diverse Examples. Participants at UMBC value the visibility of contributions of 
minorities in science.  Four out of five student believed showing examples was important, 
but amongst them there was a discrepancy of how this information should be conveyed. 
Although only a small percentage of professors incorporate these examples in their 
teaching, the students value it.  One student explained:  
 It is important for minority students to be aware of the contributions that  
minorities have made to science (which are many). However, I think that a  
classroom is a place that everyone should have an equal representation.  
Especially in a predominately white institution, placing special emphasis on the  
contributions of minority students runs the risk of alienating members of the  
class. It is important to provide examples of contributions made by scientists of  
all different types of backgrounds.  With that said, I think it would be useful and  
beneficial to have forums introducing students to the many contributions that  
minorities have made to the fields of science and medicine. There is currently an  
overall lack of knowledge for most students of the history of science as it  
pertains to Black and minority involvement in these fields. Having students  
become informed about such issues could serve as inspiration to continue in the  
pursuit of a science education. I just don't know that the classroom is the  
appropriate setting to put the emphasis on such matters.  
 
 Faculty Diversity. Diverse faculty is valued at UMBC.  Three students believed 
that increasing the diversity of the faculty would impact confidence and persistence. One 
student elaborated: 
 It is concerning to witness the current lack of equal racial  
representation among the professoriate. For those that do not have a  
fundamental, deep resolve to pursue science careers, it would be easy to view  
this lack of equal representation and decide that it would not be the smart path to  
take. Increasing the representation of minority professors would pay large  
dividends in retaining more minority students.  I have hope for the future that  
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gradually this change will begin to occur. I've had the opportunity to recently  
meet many talented minority students that will hopefully pursue positions as  
professors. Even with this promise, it will be a very gradual transition before  
underrepresented minority science are represented at proportional levels all  
across the country.  
 
 Retention.  Discouragement is still present at UMBC and some teachers are not as 
approachable as students would like. The great commitment to excellence and retention 
from the president of this institution Freeman Hrabowski protects many students from 
succumbing to this negativity is. Five out of five students acknowledge this commitment 
to retention. One student said, “Even if the departments don't stress the importance, the 
president of our university does.” 
Another student stated, “We have entire programs at our school dedicated to this cause ” 
One student reflected:  
UMBC focuses hard on retaining all science students but there is a particular  
emphasis on retaining minority students. The Meyerhoff Scholars Program has  
initiated a long legacy of producing successful minority students and that attitude  
has carried over to be reflected by the rest of the school as well. Over the past  
years that I have been at UMBC, there have been changes to the curriculum and  
style of teaching almost every year. Some changes are more effective than  
others, but they have all been focused on figuring out the best way to educate  
and retain students in the sciences.  
 
4.2.2 Virginia Commonwealth University Data & Analysis 
At Virginia Commonwealth University I surveyed six Black students who have 
taken introductory biology at this institution. Of these students five were female and one 
was male.  Four students had a high school GPA of 4.0- 3.75, one student had a GPA 
from 3.74-3.50, and one student had a GPA from 3.49-3.00.  One of these students had a 
cumulative undergraduate GPA of 4.0-3.75, two students had a 3.74-3.50, two students 
had a GPA of 3.49-3.00, and one student had a GPA of 2.74-2.00.  Three of these 
students were in three to four extracurricular activities.  Two of these students were in 
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one to two extracurricular activities.  One of these students was in five or more 
extracurricular activities in undergraduate school.  Five of these students classified 
themselves as middle class.  Table 9 illustrates this demographic information. 
Table 9  
Demographics of the Participants at Virginia Commonwealth University 
       N  % 
Sex 
 Male      1  16.7 
 Female     5  83.3 
Ethnicity 
 Black/African American   5  83.3 
Black/African American and Asian  1  16.7 
Grade 
 Freshman     0  0 
Sophomore     0  0 
Junior      2  33.3 
Senior      2  33.3 
Alumnus/a     2  33.3 
S/E 
 Lower Class     3  50 
 Middle Class     3  50 
 Upper Class     0  0 
Ungrd. GPA 
 4.0-3.75     1  16.7 
 3.74-3.50     2  33.3 
 3.49- 3.00     2  33.3  
 2.99- 2.75     0  0 
 2.74- 2.50     1  16.7 
  
 
Table 10 illustrates a summary of the quantitative data collected for questions regarding 
the impact of organization participation, employment status, self-esteem, pedagogy, 
providing diverse examples, having diverse faculty, and importance of retention on a 
Black student’s decision to pursue a STEM major at VCU.  The exact questions used in 
the survey are found in Appendix A. The table displays the number of participants who 
responded (n), the mean of the responses (M), and the standard deviation from the mean 
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(SD). For each quantitative question, participants were asked to rate their experience on a 
topic with a scale from 1-4; 1 being least impact and 4 being greatest impact. 
 
Table 10  
Means and Standard Deviations Research Questions at VCU 
     M  SD  (n)   
Organizations   2.83  0.75  (6) 
Employment Status  2.17  0.98  (6) 
Self-Esteem   4.00  0.00  (4) 
Pedagogy   2.50  1.00  (4) 
Diverse Examples  3.25  0.50  (4) 
Diverse Faculty  3.50  0.58  (4) 
Retention   3.00  1.41  (4) 
 
4.2.2.1 Quantitative Data 
The quantitative data found that students from the VCU sample participated in an 
average of 2.83 clubs or organizations.  Data shows that there was a mild impact of 
employment status with one’s academic success at VCU.  Students at VCU believe that it 
is very important for science professors and departments to build self-esteem, confidence, 
and morale within their students.  For this question there was no deviation from the mean. 
In addition, students at VCU believe that culturally relevant pedagogy has mildly 
influenced their academics in a positive manner.  With this question the standard 
deviation is 1.00, which means that some students were for and some were against this 
belief.  Moreover, these students believe it is moderately important for professors to 
provide examples of people of color who have contributed to science when relevant to 
topics in lecture.  VCU students also believe that diversity amongst faculty is very 
important. Finally, VCU students believe that their school finds retaining Black students 
in STEM majors mildly important.  Overall, the important factors that emerged from the 
  
MULTICULTURAL SCIENCE EDUCATION                                                                          65 
quantities data (m>2.5) from VCU self-esteem, pedagogy, diverse examples, diverse 
faculty, and retention. 
 
4.2.2.2 Qualitative Data  
 
Virginia Commonwealth University is an institution that has strong research 
opportunities.  This university also prides itself for its student diversity. One student 
stated, “My school is very diverse overall and becoming more of a research university.” 
At this university, four themes emerged: self-esteem, academic advising, providing 
examples of Black within science, and diversity of faculty.   
Self-Esteem. Four out of four students of these students said it was very 
important for science departments and science professors to build self-esteem, 
confidence, self-efficacy, and moral.  Two students said, “Yes, This is very important, it 
helps to motivate students and encourage them to continue when course topic or work 
becomes difficult” and “ Self-esteem and confidence are very important and now that I 
think of it, I've only had one Black science professor. More Black women in the role 
model aspect would be great.”  This research illustrated the relationship between 
encouragement and having role models who look like you with self-esteem, confidence, 
self-efficacy, and moral.   
       Academic Advising. Another factor that emerged is the importance of academic 
advising. At VCU students said that they felt lost due to little to no guidance from their 
advisors.  One student said, “I see my advisor once a year and this year we didn't even 
meet so I had to ask questions via email.” One student described a situation where his 
advisor was discouraging. He states, “I heard Example 1 many times, "withdraw before 
it's too late". Never hear of my white peers having to deal with that. One advisor basically 
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debated with me about changing my major to criminal justice from forensic science 
because I got a C in organic chemistry. The rest of my science classes have been As and 
Bs.”  This finding illustrated the importance of the role of academic advisors. 
   Black Examples. Another prominent factor at VCU was providing examples of 
Black within science lectures. Three out of four students believed that it is moderately 
important and one out of four students believe it is very important for professors to 
provide examples of Black people who have contributed to science when relevant.  
Students say these examples are important because they increase perseverance, increase 
interest, and to show that science can be practiced by all people. The following were their 
responses:  
“Yes because a minority student may be discouraged if they don't feel represented 
by their faculty or the scientists that have come before them. They may feel like 
it's no point in trying because it won't be their culture (race) that makes a change.” 
“It increases interest in the topic.” 
“To show that not just whites made breakthroughs in science. To also show how 
science is relevant to all races and walks of life.” 
 
Faculty Diversity.  Another factor at VCU is the diversity of science faculty.  Like 
The College of William and Mary, many students felt like the diversity of the students 
did not mirror the diversity of faculty.  In regards to science faculty diversity, two out of 
four students felt that it was moderately important and two out of four students said it was 
very important.  Overall, students believed that the challenges Black students face when 
taking science courses are not being able to visualize their success, solo status and 
stereotype threat, and poor preparation in the sciences. 
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Hampton University Data & Analysis 
 
I interviewed, surveyed, and conducted focus groups in DuPont Hall on this 
campus.  I had my one-on-one interviews prior to my focus groups. There was an 
intellectual debate within a focus group between two participants. This occurrence is 
elaborated on later in the results section.  I received data from nine participants (from 
four interviews, two focus groups, and one online survey).  All participants from 
Hampton University had taken introductory biology, one was in a BS/Pharm. D program, 
one was not a STEM major, and the remaining participants were STEM majors.  Of the 
nine participants four were male (44.4%) and five were female (55.6%).  All of the 
participants described themselves as Black/ African American. These demographic were 
conveyed in table 11. 
Table 11  
Demographics of the Participants at Hampton University 
       N  % 
Sex 
 Male      4  44.4 
 Female     5  55.6 
Ethnicity 
 Black/African American   9  100 
Grade 
 Freshman     2  22.2 
Sophomore     4  44.4 
Junior      2  22.2 
Senior      1  11.1 
Alumnus/a     0  0 
S/E 
 Lower Class     0  20 
 Middle Class     8  88.9 
 Upper Class     1  11.1 
Ungrd. GPA 
 4.0-3.75     0  0 
 3.74-3.50     3  33.3 
 3.49- 3.00     5  55.6  
 2.99- 2.75     1  11.1 
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 2.74- 2.50     0  0 
 
4.2.3.1 Quantitative Data 
 
Table 12 illustrates a summary of the quantitative data collected for questions 
regarding the impact of organization participation, employment status, self-esteem, 
pedagogy, providing diverse examples, having diverse faculty, and importance of 
retention on a Black student’s decision to pursue a STEM major at Hampton.  The exact 
questions used in the survey are found in the Appendix. The table displays the number of 
participants who responded (n), the mean of the responses (M), and the standard 
deviation from the mean (SD). For each quantitative question, participants were asked to 
rate their experience on a topic with a scale from 1-4; 1 being least impact and 4 being 
greatest impact. This quantitative is based on one online survey. 
Table 12  
Means and Standard Deviations Research Questions at Hampton University 
     M  (n)   
Organizations   3.00  (1) 
Employment Status  1.00  (1) 
Self-Esteem   4.00  (1) 
Pedagogy   4.00  (1) 
Diverse Examples  3.00  (1) 
Diverse Faculty  3.00  (1) 
Retention   3.00  (1) 
 
I decided to display the quantitative data from the only student who completed the online 
survey because the results are consistent with the sentiments found in the qualitative data. 
The quantitative data found that one student from the Hampton sample participated in an 
average of 3.00 clubs or organizations.  Data shows that there was a low impact of 
employment status with one’s academic success at Hampton.  This student at Hampton 
believed that it is very important for science professors and departments to build self-
esteem, confidence, and morale within their students.  In addition, this student at 
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Hampton believed that culturally relevant pedagogy had greatly influenced their 
academics in a positive manner.  Moreover, this student believed it is mildly important 
for professors to provide examples of people of color who have contributed to science 
when relevant to topics in lecture.  This Hampton student also believed that diversity 
amongst faculty is moderately important. Finally, this Hampton student believed that 
their school finds retaining Black students in STEM majors moderately important.  
Overall, the important factors that emerged from the quantities data (m>2.5) from 
Hampton self-esteem, pedagogy, diverse examples, diverse faculty, and retention. 
4.2.3.2 Qualitative Data 
 
Low Class Size. At Hampton a prominent theme that emerged was low class size. 
Seven out of nine students said that class size allowed them to better understand the 
material because the professor could tailor the class to meet the needs of the students.  
Eight students said that the average class size for introductory biology was 35 students.  
Another theme that emerged was that students from different learning styles were able to 
learn optimally because professors conveyed material in multiple ways.  For example on 
student said,  “ My professor made the student get in groups and teach each other the 
material.  This was used as a study tool and it helped me because I learn best by hearing.”  
In addition, six students also stated that assigned group work was a factor that made 
Hampton an institution that produces many Black science majors.  
Confidence.  Another theme that emerged was that students became more 
confident in their abilities by seeing Black people who were either science professors or 
who had made contributions to science.  One student discussed how providing examples 
of Black scientists is beneficial to students, “ Focusing on the field of science is very 
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important, however adding in the lecture positive and successful minorities into the topic 
helps students think of themselves in that position to success.”  Eight out of nine students 
discussed this theme in their interview, focus group, or survey.   
Holistic Development and Academic Advising. The final theme that emerged 
was that professors were approachable and cared about the holistic development of 
students.  In addition, students believed that office hours were a time when they could not 
only discuss academic issues but also non-academic issues.  All nine participants saw this 
factor as important.  One student stated, “My freshman year my advisor asked me about 
me.  He asked me who I was and I didn’t know how to respond.  He said that's what 
college is for and in order to tackle the issues that will come up in classes we both had to 
better understand my strengths and weaknesses to know what will work best for me.  This 
is when I knew HU was committed to our success.”  In addition to professors and 
advisors who care for the holistic development of students, academic advisors have 
multiple meetings with students.  For example, one student stated, “ In the pre-medicine 
program at Hampton students are required to see their advisor every week in order to 
ensure they are on track.”  One student’s story epitomized the importance of office hours 
and academic advising.  I interviewed a Black student from a majority Black Caribbean 
country.  This student said that the temperature difference between the US and his 
country made an impact on his academics.  During his first winter he experienced snow 
and frigid temperature for the first time.  He could not withstand the cold so, for a week 
he seldom ate and went to class.  At his next academic advising meeting he told his 
advisor and she directed him to resource that could better help him.  He said that if he did 
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not feel comfortable telling his advisor this information he could have been behind in his 
academics. 
4.2.4 Morehouse College Data & Analysis 
At Morehouse College, I surveyed five Black students who are natural science 
majors at this institution. Of these students five out of five students were male.  Three 
students had a high school GPA of 4.0- 3.75, two students had a GPA from 3.49-3.00.  
One student had a cumulative undergraduate GPA of 3.74-3.50, three students had a GPA 
of 3.49-3.00, and one student has a GPA of 2.99- 2.75.  Three of these students were in 
three to four extracurricular activities and two students were in one to two extracurricular 
clubs.  Five of the students intended to become being scientific researchers. In addition, 
one student wanted to be an educator and two other students wanted to be healthcare 
professionals. Two students classified themselves as middle class and one student 
classified themselves as low class.  Three of these students reported that their 
employment did not impact their academics.  Five (one student moderately important and 
four students very important) of these students said it was important for science 
departments and science professors to build self-esteem, confidence, self-efficacy, and 
morale. These demographics were conveyed in table 13.  
Table 13 
Demographics of the Participants at Morehouse College 
       N  % 
Sex 
 Male      5  100 
 Female     0  0 
Ethnicity 
 Black/African American   4  80 
Black/African American and Hispanic 1  20 
Grade 
 Freshman     0  0 
Sophomore     5  100 
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Junior      0  0 
Senior      0  0 
Alumnus/a     0  0 
S/E 
 Lower Class     1  20 
 Middle Class     4  80 
 Upper Class     0  0 
Ungrd. GPA 
 4.0-3.75     0  0 
 3.74-3.50     1  20 
 3.49- 3.00     3  60  
 2.99- 2.75     1  20 
 
 
4.2.4.1 Quantitative Data 
Table 14 illustrates a summary of the quantitative data collected for questions 
regarding the impact of organization participation, employment status, self-esteem, 
pedagogy, providing diverse examples, having diverse faculty, and importance of 
retention on a Black student’s decision to pursue a STEM major at Morehouse.  The 
exact questions used in the survey are found in the Appendix. The table displays the 
number of participants who responded (n), the mean of the responses (M), and the 
standard deviation from the mean (SD). For each quantitative question, participants were 
asked to rate their experience on a topic with a scale from 1-4; 1 being least impact and 4 
being greatest impact. 
Table 14 
Means and Standard Deviations Research Questions at Morehouse 
     M  SD  (n)   
Organizations   2.60  0.55  (5) 
Employment Status  1.80  1.30  (5) 
Self-Esteem   3.80  0.45  (5) 
Pedagogy   3.40  0.55  (5) 
Diverse Examples  3.40  0.55  (5) 
Diverse Faculty  3.60  0.55  (5) 
Retention   3.80  0.45  (5) 
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The quantitative data found that students from the Morehouse sample participated in an 
average of 2.60 clubs or organizations.  Data shows that there was a relatively low impact 
of employment status with one’s academic success at Morehouse.  Since the standard 
deviation is over 1.00 it shows that employment impacted the success of some students. 
Students at Morehouse believe that it is important for science professors and departments 
to build self-esteem, confidence, and morale within their students.  In addition, students 
at Morehouse believe that culturally relevant pedagogy has greatly influenced their 
academics in a positive manner.  Moreover, these students believe it is very important for 
professors to provide examples of people of color who have contributed to science when 
relevant to topics in lecture.  Morehouse students also believe that diversity amongst 
faculty is very important. Finally, Morehouse students believe that their school finds 
retaining Black students in STEM majors very important. Overall, the important factors 
that emerged from the quantities data (m>2.5) from Morehouse are self-esteem, 
pedagogy, diverse examples, diverse faculty, and retention. 
4.2.4.2 Qualitative Data 
 Based on my qualitative research collected from the online surveys completed by 
Morehouse students, I have found that there were many factors that contributed to the 
successful attraction and retention of Black students within STEM majors at Morehouse 
College.   
 Black Role Models and Confidence. I found that a prominent factor that allowed 
students to succeed were Black role models.  These male students are able to be in a 
unique environment that validates Black intellectualism.  This institution empowers its 
students by its very existence as a school for the betterment and education of Black 
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males.  Students are able to see faculty that look like them.  One student at Morehouse 
said, “I had never met a Black male with a PhD before I came to Morehouse College, let 
alone one in a topic as difficult as Chemistry.  By seeing his success, I now know I can 
make it my success.”  Students said being able to visualize their success increases 
students’ confidence.  One student said, “ It is very important to be able to see and 
develop a mentor relationship that is from the same ethnic background as you.  It gives 
the student motivation and confidence that they may not receive at a PWI.”  Although 
Morehouse College has many Black science professors who serve as role models, this 
institution is not void of professors who consciously or subconsciously discourage 
students.  One student explained, “The qualities of some science professors make 
students shy away from them, and many non-Black professors do not understand the 
plight of the Black student.”  Even White teachers at predominately Black-serving 
institutions may not be culturally competent.  Therefore, students must be taught how to 
cope with certain situations.  From the findings at Morehouse College five out of five 
students surveyed believed that having role models that looked like you was important.  
Students feel like there is a relationship between having a role model who looked like 
you and increased confidence especially amongst Black males.  Four of the students said 
their science departments help build confidence.   
 Cultural Relevant Pedagogy. Another factor that emerged at Morehouse was 
cultural relevant pedagogy.  Three of the students said cultural relevant pedagogy and 
holistic education had a moderate impact their academic in a positive manner.  Two of 
the students said cultural relevant pedagogy and holistic education had a great impact 
their academic in a positive manner.  One student reflected, “ Yes. Our professors teach 
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in a way that helps the students learn the topics at hand to give the students a more 
relevant experience.  For example, I have a professor that I work with that works with 
students to best help them understand topics in computer science by relating them to 
sports examples that would make more sense intuitively than the base principles and 
concepts.”   
  
4.2.5 Xavier University of Louisiana Data & Analysis 
At Xavier University of Louisiana I surveyed five Black students who have taken 
introductory biology at this institution. Of these students all five were female.  Three had 
a high school GPA of 4.0- 3.75, two students had a GPA from 3.49-3.00.  Five of these 
students had a cumulative undergraduate GPA of 3.49-3.00.  Three of these students were 
in three to four extracurricular activities.  Two of these students were in five or more 
extracurricular activities in undergraduate school.  Five of these students classified 
themselves as middle class.  Four of these students reported that their employment status 
impacted their academics.  Four (one student mildly important, one student moderately 
important, and two students very important) of these students said it was important for 
science departments and science professors to build self-esteem, confidence, self-
efficacy, and moral. Demographic information is displayed in table 15. 
 
Table 15 
Demographics of the Participants at Xavier University of Louisiana 
       N  % 
Sex 
 Male      0  0.00 
 Female     5  100 
Ethnicity 
 Black/African American   5  100 
Grade 
 Freshman     0  0.00 
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Sophomore     3  60.0 
Junior      0  0.00 
Senior      0  0.00 
Alumnus/a     2  40.0 
S/E 
 Lower Class     0  0 
 Middle Class     5  100 
 Upper Class     0  0 
 
Ungrd. GPA 
 4.0-3.75     0  0.00 
 3.74-3.50     0  0.00 
 3.49- 3.00     5  100  
 2.99- 2.75     0  0.00 
 2.74- 2.50     1  0.00  
 
4.2.5.1 Quantitative Data 
Table 16 illustrates a summary of the quantitative data collected for questions 
regarding the impact of organization participation, employment status, self-esteem, 
pedagogy, providing diverse examples, having diverse faculty, and importance of 
retention on a Black student’s decision to pursue a STEM major at XULA.  The exact 
questions used in the survey are found in the Appendix. The table displays the number of 
participants who responded (n), the mean of the responses (M), and the standard 
deviation from the mean (SD). For each quantitative question, participants were asked to 
rate their experience on a topic with a scale from 1-4; 1 being least impact and 4 being 
greatest impact. 
 
Table 16  
Means and Standard Deviations Research Questions at XULA 
     M  SD  (n)   
Organizations   3.40  0.55  (5) 
Employment Status  2.00  0.71  (5) 
Self-Esteem   2.80  1.30  (5) 
Pedagogy   2.00  1.22  (5) 
Diverse Examples  2.00  0.71  (5) 
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Diverse Faculty  3.00  1.23  (5) 
Retention   2.40  1.52  (5) 
 
The quantitative data found that students from the XULA sample participated in an 
average of 3.40 clubs or organizations.  Data shows that there was a mild impact of 
employment status with one’s academic success at XULA.  Students at XULA believe 
that it is mildly important for science professors and departments to build self-esteem, 
confidence, and morale within their students.  The standard deviation for this question 
indicates that some students were firmly agreed and some students disagreed with the 
average sentiment.  In addition, students at XULA believe that culturally relevant 
pedagogy has mildly influenced their academics in a positive manner.  With this question 
the standard deviation is also above 1.00, which means that some students were for and 
some were against this belief.  Moreover, these students believe it is mildly important for 
professors to provide examples of people of color who have contributed to science when 
relevant to topics in lecture.  XULA students also believe that diversity amongst faculty 
is moderately important. Finally, XULA students believe that their school finds retaining 
Black students in STEM majors mildly important.  Overall, the important factors that 
emerged from the quantitative data (m>2.5) from XULA are self-esteem and diverse 
faculty. 
4.2.5.2 Qualitative Data 
 Based on my qualitative research collected from the online surveys completed by 
XULA student and alumni, I have found that there were many factors that contributed to 
the successful attraction and retention of Black students within STEM majors.   
 Mentoring. I found that mentoring is a factor that allows students at XULA to 
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excel. One prominent factor that attributed to the successful attraction and retention of 
Black students within STEM majors was mentoring.  Five out of five student mentioned 
mentoring in their survey.  At XULA, mentorship occurs between upperclassmen and 
lower classmen, between professors and students, and between academic advisors and 
students. Mentorship is encouraged from the first year of studies.   
 Academic Advising. Students are required to meet with their academic advisors 
each week.  This mandatory time encourages advisor-student relationships.  Advisor-
student relationships can allow students to develop a support system that they can rely on 
if issues occur at XULA.  A student at XULA stated, “…[A]s a freshman, students are 
required to meet with their academic advisor (faculty from their department) weekly to 
discuss progress/status in all scheduled courses; this definitely kept us on track”.  One 
XULA student described the peer mentoring science program, “[t]here is a mentoring 
program between upperclassmen and underclassmen science students which provides 
support and knowledge in experiences & information that some students otherwise 
wouldn't have access to.”   
 Supportive Professors. The teacher-student relationship at XULA provides an 
additional support system for students.  On average, the teachers are very supportive of 
their students.  This support is conveyed through providing opportunities for students to 
engage in science material outside of lectures.  One student stated, “In my experience the 
science teachers are VERY supportive, they continuously make themselves available 
outside their office hours, hosting study sessions, review session, etc.  For example my 
Physics I & II professor had an office full of students whenever he was not in class; we 
would have working lunch in his office, going over homework, quizzes, tests, or any 
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question we may have had.”  This student’s reflection illustrates the commitment to 
education many professors at XULA have.  The professor mentioned provided weekly 
study sessions in order to track the progress of his students.  In addition, this professor 
had review sessions to go over the test material.  This professor took extra time to teach 
because he was committed to his student’s success.   
 High Expectations and Confidence. Within the student-teacher relationship there 
were factors that increased the success of Black students like high expectations.  Most 
professors at XULA have high expectations for their students.  This is illustrated through 
one student’s reflection, “I do believe their high expectations of all their students gave us 
a feeling that ‘we can do this’. Although XU is an HBCU, most of my science professors 
were not Black.”  In this case high expectation increased the self-confidence of students.  
This story illustrates that high expectation can decrease the impact of stereotype threat.  
For example, this student acknowledges that most science professors at XULA are White.  
This student is successful in spite of knowing the negative stereotypes of Blacks as they 
relate to science.  This success can be partially attributed to the high expectations of her 
teachers.  In addition, her teachers expected her to succeed in spite of knowing the 
negative stereotypes associated with her race.  In order for a professor to have high 
expectations for their students they must first have confidence in their teaching abilities.  
Another student stated, “Yes, I feel as though it is important for the science professors 
and the department as a whole to build self-esteem, confidence, self-efficacy and morale. 
These qualities are needed by the professors and it will trickle down to the student as 
well.”  If professors have the self-confidence to know that they are capable of educating 
all students regardless of their risk factors, in turn the students will also believe in 
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themselves. 
   Anti-Solo Status. In addition to high expectations, anti-solo status also 
played a role in student success at XULA. A student shared their insight on this 
phenomenon, “Xavier University being an HBCU makes for a very supportive 
environment; being surrounded by like-minded supportive peer whom share common 
experiences and goals.”  As an HBCU, XULA has a large population of Black students 
within the sciences.  This allows fellow Black students not to feel isolated.  For example, 
a student at XULA stated, “My morale, confidence, self-esteem came from my fellow 
students, both past and present. We were aware that students came from all different 
social & academic backgrounds, yet their succeeding and continuously contributing to the 
number of African Americans XU places in med/professional schools. We could relate.”  
Another XULA student stated, “Xavier University's premed program is what it's most 
known for. There's a strong support network amongst students.”  In addition to creating a 
space where Black students who take science courses are able to meet, science 
departments should offer other academic resources to students.  One resource that can be 
offered is free tutoring services for students.  A XULA student said, “The science 
departments are excellent at providing the students opportunities to succeed such as the 
tutoring centers free of charge to the student body.”  
 Providing Scientific Foundation. Although XULA has done an excellent job 
producing Black science professionals, it is still not exempt from the effects of the 
achievement gap.  Many Black students are not prepared for the rigor of collegiate 
science courses.  For example a XULA student stated,  “Well the vast majority of 
students are Black at a HBCU like Xavier so it doesn't really matter who stays or leaves. 
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Only about 20% of XULA premed students make it to medical school anyway. There 
seems to be a more likely chance that the African- Americans here have to repeat classes 
more often than their counterparts.”  This person’s reflection implies that since the 
majority of students at XULA are Black the institution is more inclined to produce Black 
scientists and health professionals.  Another student discussed a problem that not only 
occurs at XULA but also occurs at The College of William and Mary.  “I believe our 
[greatest] challenge was students' weak background in science as a result of previous 
schooling or exposure to the sciences, or the lack thereof.”  Black students are often 
underprepared in the sciences as compared to White students.  Moreover, Black students 
often did well in less vigorous high school science course and became overly confident in 
their skills (Seymour & Hewitt, 1997).  While in high school these students began to 
construct their confidence on their academic success.  When these students get to college 
they have to work harder to acquire the basic skills in science.   
 Retention. At XULA these students’ are provided the basic skills in science.  These 
skills serve as the foundation on which they can acquire advanced scientific techniques 
and enhance critical thinking.  One student stated, “Xavier University is an HBCU known 
for sending the most African American students to medical school, in the country. 
Retention of minority students is very important! I believe the design of introductory 
science classes is specially designed with an understanding of the struggles Black in the 
sciences might face, as a result we are more successful. I also believe the faculty are 
competent in these issues, and as a result can be more supportive and creative in finding 
ways to insure our success.”  Although XULA is able to enrich their lesser-prepared 
students the underlining reasons why Black students are not prepared have not been 
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addressed.  High schools are not adequately preparing students to be competitive within 
the sciences on a collegiate level. 
    Institutional Support and Holistic Education. At XULA systems of support were 
incorporated within the overall curriculum.  For example, “I will say that we received a 
more holistic education from the university as a whole as a result of the designed 
curriculum. For example as freshm[e]n we had to complete service projects for our two 
semesters of Freshman Seminar. In my experience I grew culturally, intellectually and 
politically from my non-science courses and professors, such as African American 
Studies (pre-req), Racial & Ethnic Relations (sociology elective), Medical Sociology, etc. 
Again, a holistic education was received, but not at the hands of the science professors. 
There are certain forums and the office hours of the professor where they are able to get 
to know the student outside of the world of academia [.]”   
Table 17 
Total Factors That Impact Retention  
 
Factors Hampton Morehouse  UMBC VCU   W&M  XULA  
Advising       
Class Size       
Communal 
Environment/Group 
Work 
      
Diverse Faculty       
Diverse Examples       
Employment Status        
Esteem, Morale, & 
Confidence 
      
Expectations       
Extracurricular       
Learning Styles       
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Course load Selection       
Pedagogy       
Retention Programs       
Role Models/Mentorship       
Solo Status and Stereotype 
Threat 
      
Weed-out Courses       
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Chapter 5: 
Conclusion 
I DON’T FEEL NOWAYS TIRED4 
The first purpose of this research was to assess the needs of Black students 
intending on pursuing STEM majors at The College of William and Mary.  Secondly, this 
research sought to determine what factors contributed to the retention of Black students 
within STEM majors at other institutions.  In addition, this study analyzed historical 
factors that impact Blacks in science and society. Finally, this research aimed to compile 
recommendations for The College of William and Mary (starting with the Biology 
Department) to increase the graduation rates of Black student within STEM majors. 
5.1 Targeted STEM Programming  
 
5.1.1 Current State. Based on the data I received from interviews, surveys, and 
focus groups, I have concluded that in order to increase the retention of Black students at 
The College of William and Mary there needs to be a targeted STEM program that 
addresses the following needs: Black role models, culturally relevant pedagogy, quality 
academic advising, mentorship, holistic education, increased self-esteem and confidence, 
more Black faculty within STEM fields, teaching to diverse learning styles, incorporating 
group work, providing diverse examples of scientist in lectures, class size, financial 
                                                
4 Burrell, C., Cleveland, J., Biggham, M. R., & Charles Fold Singers. (1977). I don't feel 
noways tired. New York, NY: Savgos Music. 
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assistance, providing a space where minority students in STEM can meet in order to 
decrease solo status, and assisting those less prepared in the sciences. 
 
5.1.2 Literature Integration. This research has found that there is an abundance 
of issues that decrease the amount of Black students who declare STEM majors.  It is my 
recommendation that The College of William and Mary make STEM diversity a priority 
by creating a targeted holistic program where STEM diversity can be sustained and 
evaluated.  The College of William and Mary should model a targeted program after a 
school that is committed to increasing Black students within STEM majors: The 
University of Virginia.   
The University of Virginia has a Center for Diversity in Engineering Office whose 
primary goal is to “increase the recruitment and retention of students from 
underrepresented populations in science, technology, engineering, and mathematics 
(STEM) pursuing degrees in engineering and applied sciences at all academic stages” 
(The Center for Diversity in Engineering, University of Virginia 2012).  This office has a 
comprehensive summer program for incoming underrepresented students.  The BRIDGE 
program consist of six intense weeks in the summer that is designed to allow students to 
make a smooth transition from high school and to provide a strong foundation in science 
prior to the fall semester.  In this program, students have the opportunity stay on campus 
and take the following courses: Calculus I; Science, Technology and Society; and 
Chemistry I Lab. Although this program is targeted to underrepresented minority 
students, all students can participate.  This program has workshops that provide students 
with academic survival skills and personal/ professional development. Students who 
attend this program have mandatory study halls and tutoring sessions in all courses. In 
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addition, students who meet a minimum grade point average at the end of the summer 
receive $500.  Students who meet a minimum GPA their first two semesters at UVA 
receive another $500 at the end of the year.  The summer BRIDGE program is free for 
need-based students. However, students who do not receive financial aid have to pay an 
undisclosed amount.  
In efforts to increase the amount of Black students majoring in STEM, The 
College of William and Mary should also implement a targeted STEM program during 
students’ first and second years.  Seymour & Hewitt (1997) concluded that formal 
mentoring programs are essential retention of minority students in STEM.  78% of the 
students in this study reported that students switched out of their science majors because 
of inadequate support.  In addition, this study found that effective programs must have a 
mentoring component, academic assistance, advising/counseling, and an orientation 
program to induce retention.   
 Payne and Dusenbury (2007) developed a targeted program at Saint Augustine's 
College in North Carolina for perspective STEM majors.  This program received funding 
from National Science Foundation and the National Institute for General Medical 
Sciences Health Careers Opportunity Program.  This program was designed to increase 
retention in Introductory Biology, Chemistry, and math courses.  Like the program at 
UVA, there was also a six-week summer program.  Prior to this program, the statistics of 
students passing with a C or better Biology I, College Algebra, and Chemistry 1, were 
39%, 45%, and 38%. This targeted program introduced a lower level math course, which 
prepared students for the college level math course and increased the passing rate of 
College Algebra from 45% to 80%.   
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In this program the average class size was 15 students.  For the first semester,  
students were required to take introductory biology, introductory chemistry, and a life 
skills course.  In addition, there were Saturday study programs and tutoring.  As an 
incentive, each student who passed each course received a stipend at the end of the year 
for completing this program.  The staff for this program consisted of four faculty 
members, three undergraduate STEM majors, and a program director.  Faculty was 
chosen based on availability and a preference was given to faculty who were teaching an 
introductory course.  Upperclassmen served as teaching assistants and also mentored 
students for the academic year.  Upperclassmen were paid and selected because of their 
academic success in introductory courses.  The program director’s responsibilities here to  
“monitor faculty time and effort, keep track of attendance records, collect and evaluate 
final grades, serve as a liaison between faculty and students, report pre and post test 
instruments to evaluator and make recommendations for program improvements” (Payne 
& Dusenbury, 2007).   
Under this program the student retention in STEM increased.  In introductory 
chemistry, 80% of the students who participated in this program posed with a C or better.  
Only 22% of students who took introductory chemistry, but did not participate, passed 
with a C or better.  In introductory biology, 70% of participants passed; however, only 
18% of non-participants passed with a C or better.  Overall, 53% of participants passed 
their introductory courses, whereas only 35% non-participants passed.  75% of the 
participants passed all of their courses with a C or better the following year. In that same 
year only 20% of non-participants passed their introductory courses.  The researchers 
suggested that a mandatory attendance policy increased the passing rate the second year.   
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5.1.3 Recommendations. These two programs best meet the needs of the students 
at The College of William and Mary because both programs create an innate mentoring 
system where students are able have potential role models that look like them.  To model 
the University of Virginia, the college should add a new position to the existing Center 
for Student Diversity entitled the Assistant Director of STEM Diversity.  This position 
would serve as the director of the STEM Diversity Program and as a liaison between 
STEM departments and the Center for Student Diversity. Another option would be to 
create this program as a facet of a pre-existing program called William and Mary Student 
Undergraduate Research Experience (WMSURE) that aims to increase the amount of 
underrepresented minorities pursuing research.  With either model, the program should 
seek underrepresented minority upperclassmen to serve as teacher assistants and mentors.  
These mentors would not only serve as assistants, but would also provide a support 
system for students.  Also, upperclassmen would benefit by being able to continue 
practicing science from introductory classes, which can help if they intend on applying 
for graduate school.  In addition, Black alumni can be paired with current students to 
create an additional support and resource system.    
My research has found that teacher’s low expectations and negative experiences 
within office hours and academic advising have had a lasting impact on students.  There 
is literature that can guide professors on how to be culturally competent and aware of 
differences, but instead of focusing on changing the system in which students are in, I 
recommend the College provide students with a program that can teach them coping 
mechanisms to survive in spite of adversity.  This program should offer a bridge program 
within the established program: PLUS.  PLUS is general, but this bridge program could 
  
MULTICULTURAL SCIENCE EDUCATION                                                                          89 
be a specialized STEM component of PLUS.  The key to success and sustainability is that 
these programs must have evaluations in order to hold the program and students 
accountable. These programs must be targeted toward underrepresented minorities, but 
also open to all students.  If a program is exclusively comprised of minority students it 
could be perceived as a remedial program and initiates stereotype threat. 
5.2 Academic Advising 
 
5.2.1 Current State.  Currently advisors are only required to meet with freshman 
students three times in order for students to register for classes.  On the College of 
William and Mary’s Academic Advising site for advisors it states  “You will meet with 
your advisees prior to both fall and spring registration periods in their first year. We 
encourage you to continue offering support throughout the school year and through their 
sophomore year until they declare their major” (The College of William and Mary 
Faculty Advising Manual).  This implies that interactions with students beyond the three 
occasions are not required. 
   Faculty prepare for their role as an academic advisor through an advising manual.  
I believe the requirements of academic advising are minimal and do not foster an 
environment that is conducive for long-term support for students.  For example, in the 
goals section of the advising manual it states: 
 
Academic advising plays a key role in a student’s undergraduate experience.  A 
successful program integrates the student’s academic coursework with the overall 
mission of the college and prepares them for life beyond college.  Quality 
academic advising is at the core of student success and it is a reflection of the 
college’s commitment to the education of its students (The College of William 
and Mary Faculty Advising Manual). 
 
	  MULTICULTURAL SCIENCE EDUCATION                                                                          90 
This passage states that advising plays a key role.  However, these goals are constricted 
by the low expectations of the advising program.  For example, in the expectation section 
of this same manual it states, “Academic advisors are expected to meet with students 
three times during the first year to review their academic progress and course selections”  
(Academic Advising). This implies that students only need advising during their 
freshman year, however, Seymour & Hewitt (1997), in the same study previously 
mentioned, found that sophomore year was a critical year for most students.  In addition, 
students who plan to do internships, work, and/or attend graduate school need advising as 
well.   
Based on the qualitative data received from William and Mary. It illustrates that 
advising within the biology department and advising from the pre-medicine advisor 
encourages some students to take course loads that may be too much for them.  For 
example, the pre-medicine guide book states, “ Given that CHEM 103 is a strongly 
recommended prerequisite for BIOL 225, the spring freshman biology course, though, 
students who choose to take the introductory biology sequence as freshmen should either 
have a strong high school chemistry background or take CHEM 103 along with BIOL 
220 in the fall of the freshman year” (Premed Course Selection).  Taking both 
introductory chemistry and introductory biology could be challenging for students who 
are not as prepared. Ironically, this quoted recommendation was proposed to prepare less 
prepared students. 
 
5.2.2 Literature Integration.  Allen & Smith (2008) defined 12 functions of 
advising.  They are “overall connection, major connection, general education connection, 
degree connection, out-of-class connection, referral academic, referral nonacademic, how 
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things work, accurate information, skills & interests, know as individual, and share 
responsibility” (Allen & Smith, 2008). This study found that faculty feels that they are an 
asset to students in providing access to educational/career resources and on campus 
activities. In addition, it found that the highest rated functions of advising were providing 
accurate information to their students, feeling connected to their students, and making 
referrals for students.  Furthermore, this research found that faculty advising is significant 
in determining the academic success of Black students.  This study illustrates that 
advisors value the connection with students and they were an integral role in the success 
of Black students.   
5.2.3 Recommendations. With the Allen & Smith (2008) study that illustrates 
advisors’ value of the connection with students and the integral role in the success of 
Black students and Irving and Hudley (2005) which demonstrates that cultural mistrust 
can increase after negative experiences in office hours. I recommend that The College of 
William and Mary Department of Academic Advising enhance the advising program by 
creating a professional workshop for academic advisors that encompasses the themes 
which emerged in Museus & Ravello (2010). 
 
            5.2.3.1 Humanized Academic Advising. Academic advisors should show their 
humanity to their students by discussing their personal interests and issues that they had 
to overcome to get to where they are.  It is important for students to see that professors 
are not just staff at The College of William and Mary but that they are multidimensional.  
For example one professor states: 
My role is, first of all, to get to know the students on a personal level and for       
them to kind of get to know me. I think, before we get to the whole business side 
of it, of just sitting with a student like a straight academic counselor would do and 
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just map it out, that I need to know a little bit about them, their interests, and get 
to know them, the human aspects of them. And, then, after that, it’s about trying 
to figure out what is it that they want (White female academic advisor at Research 
University). 
 
Students also valued being exposed to their advisor’s humanity.  One student explains: 
 
On campus, there have been two people that have really helped me out and one of 
them is my advisor. Go see her like every . . . at least once a week, I go see her 
and then we just sit down and we can talk for hours. She’ll say “Okay, how’s 
everything going?” So, she’s like a friend too. Like, “Is everything okay? How are 
you feeling? Are you not homesick anymore? How are your classes going?” 
(Latina student at State University). 
 
By allowing students to see that advisors are more than just a staff member it creates a 
atmosphere where students become comfortable.  If advisors feel as though they are not 
equipped to properly handle the information they gather from their students, they should 
direct them to the proper resources.  In the previous reflection, if the advisor or professor 
is not prepared to handle a student relationship like this one, the advisor should direst the 
student to the counseling center.  In addition advisors should demonstrate that they are 
committed to their student’s success.  One student reflects:  
Advisors are good and well, but a mentor situation is more desirable to me, 
partially because the mentor cares, as opposed to you being a student ID number 
who comes in, and there’s a file. (Black male student at Community College).   
An advisor stated: 
I just feel like our students need to relate, especially because most of our students 
are first generation students. They have, they don’t have that support at home and, 
even if they do, their parents or their guardians may not know what it means to be 
in college, so how can they truly support them because they don’t know what it 
entails? So, I think our students are looking for someone to just say ‘I understand 
what you’re going through. I’ve been there.’ They just need to feel like they still 
have that here and that student and that people generally care about their success 
(Black female academic advisor at State University). 
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5.2.3.2 Holistic Academic Advising.  Participants also rated holistic academic 
advising as being important.  Holistic advising sought to provide advice that met the 
needs of the whole student.  Holistic advising had two components. The first component 
was that advisors were aware that minority students’ problems are multidimensional and 
are not isolated to one facet (academic, financial, emotional, physical, etc.) The second 
component is that advisor understood that they needed to be able to direct students to the 
proper resources to get the support they needed regardless of the problem. One professor 
states, “ We deal with, you know, like I said, anywhere from academic issues to personal 
issues to financial aid—so, the entire package of what a student needs to be successful in 
this office and to be retained and actually graduate. But, I think it should be like that 
across the board” (Black female academic advisor at State University).  By providing an 
atmosphere where all students can be advised not only with academic affair but also with 
non-academic affairs will allow student to be better informed and more inclined to 
succeed. One professor elaborates on the importance of academic advising:    
If I had a student in here who was discussing certain problems and I spoke to 
them about the possibility of them seeking some type of counseling, I would ask 
the student, and if they agreed, then what I would do is, with the student in the 
office, I would call up the counseling center because we have a specific 
protocol… So, we, you know, are in constant contact with counselors over the 
phone and sometimes, for instance last semester, I met with one of my student’s 
counselors as well as my student. The three of us met to discuss certain issues that 
were going on. So, very close, because everything is related. When a student is 
going through something personal you better believe that it’s going to affect their 
academics so those are things that on both sides that we need to know. So that’s 
the counseling aspect (Black male academic advisor at State University). 
 
The previous statement illustrates the role of an academic advisor as being the nexus 
between the student and campus resources. 
	  MULTICULTURAL SCIENCE EDUCATION                                                                          94 
5.2.3.3 Proactive Academic Advising.  Data also showed that proactive advising 
was very important.  Proactive advising is the use of regular required meetings, long-term 
monitoring of grades, and early alert and intervention systems to promote the success of 
students.  One professor in this study was required to submit a student evaluation, which 
included the student’s grades a summary of their interactions. In addition, the student also 
evaluated the responsiveness of the advisor.  This evaluation process is elaborated by a 
student, “The professors have to tell her how we’re doing. So, she kind of keeps track of 
how we’re doing. So, if you have somebody who is also keeping track of how you are 
doing, it makes me want to do better, because I know she’s going to have to see my 
grades at the end of the semester” (Black female student from State University). 
The College of William and Mary could increase the amount of time and visits 
students must have with their academic advisors.  In order to sustain the quality of the 
advising meetings both the advisor and student need to fill out an advising progress 
report.  In this report students should be able to discuss and rate on a scale how 
productive the meeting was and the advisor will do the same.  On this progress report 
there should be a section where students and advisors state the goals of the meeting and 
the upcoming goals for the student.  A copy of these evaluations would be given to the 
department chairs and academic advising.  This progress report would hold both the 
student and advisor accountable.  Furthermore, academic advisors must be trained to 
learn how to best meet the needs of their advisees.  Effective advisors must be aware of 
the resources of the institution such as the counseling center, the Writing Resource 
Center, Tribe tutoring, the Health Center, Avalon, the Reeves Center for International 
Students, the Center for Student Diversity, the Financial Aid Office, the Cohen Career 
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Center, the Charles Center, the Office of Community Engagement, and the Dean of 
Students Office.  In addition advisors must be knowledgeable of program requirements 
and course selection.  There must be able to help their students’ understand their 
strengths and weaknesses. According to Ms. Pat Lawrence in academic advising the 
training for academic advisors is a voluntary workshop and training manual.  This 
training begins a few days before student fall registration (2012). Advisors must know 
when to suggest certain courses depending on the acquired skills of the student.  For 
example, if a first year student, who comes from an under resourced high school, want to 
take introductory calculus.  The student informs the professor that they have never taken 
calculus before, but they need it as a requirement for medical school.  The professor 
should suggest lower level math courses so the student can get acclimated with collegiate 
math.  Furthermore, advisors should be willing to understand a student’s background and 
experiences and how it may impact their current and future success. Prior to meeting each 
other, the student and advisor should write an email to each other that discusses their 
academic and personal interests.  This will allow the meeting to be more productive. 
5.3 Group Study and Group Assignments. Treisman (1992) researched factors 
that would improve retention and performance of underrepresented minorities in math.  
Based on his research he created a retention program in calculus at University of 
California, Berkeley.  Treisman utilized an observation methodology.  He observed the 
study habits of high achieving Chinese American students and low achieving African 
American students.  The researcher found that both groups studied relatively the same 
amount of time, but the Chinese American students studied in groups.  Within these 
groups there was transference of knowledge and a support system.  In contrast, African 
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American students did not study in groups.  From his research he developed the 
Professional Development Program–Mathematics Workshop. This workshop aims were 
to reduce academic isolation and enhance supportive networks.  During the workshop, 
students met for several hours in groups that were racially diverse.  Each group was 
assigned challenging problem set where student had to work together to complete.  
Graduate students and professors led these groups.  40% of African Americans who did 
not attend these workshops receive a final grade of a D or F. In contrast, only 3% of 
African American student who participated in these workshops received a final grade of 
D or F.  The research concluded that working in diverse small groups increased academic 
achievement, critical thinking, reasoning, social skills, self-esteem, and teamwork.  The 
program also reduced the feeling of isolation experienced within large lecture halls. 
5.4 Visualizing Success: Faculty, Role Models, and Examples. In order to 
mitigate the issue of few Black science mentors The College of William and Mary should 
have an event or space where students can have access to more diverse professors.  
Although hiring underrepresented faculty would be ideal, creating access to diverse 
mentors can occur in different ways including prerecording guest lecturers, inviting 
actual guest lectures, and co-sponsoring events with other institutions that have diverse 
faculty.   At The College of William and Mary some students find mentors in their field 
who are upperclassmen.  However, if students lack the social skills needed to initiate a 
mentor relationship they are not able to receive support.  In addition, White students have 
the opportunity to find a mentor that looks like them, but this is limited within the Black 
community due to the few Black students who are science majors.  This is not to say that 
students’ success is predicated on the race of their mentor.  The College of William and 
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Mary should provide a space where underrepresented minorities who are perspective 
STEM majors can meet each other and with upperclassmen.  This space will allow 
students to see that they are not alone and potentially foster mentoring relationships.  My 
research illustrates the importance of integrating Black contributions in science into the 
curriculum.  This will allow students to see that all people can practice science.  They can 
be an alumni network that can be accessed for mentorship.  Diverse alumni can record 
themselves and discuss their current occupation; this video can be played during class.  
This will show students what can be done with a science degree and will show the 
diversity of science. 
 5.5 Tutoring.  At The College of William and Mary tutoring for biology is 
provided through Tribe Tutor Zone (2012) at an expense of $10 per hour.  Students in 
need should be provided resources for academic assistance free of charge.  By providing 
free tutoring services that is advertised to all students, The College of William and Mary 
would demonstrate an investment in the success of their students.   
5.6 Class Size and Weed-Out 
5.6.1 Current State. Many professors are stressed with having to teach classes of 
over 200 students per class and having to hold office hours for those students. The 
professor cannot effectively guide, develop, and meet the needs of every student on the 
roster.  Class size must decrease in order to engage, increase, and retain African 
American students with science degrees.  When class sizes are too large, professors tend 
to solely meet the needs of the seemingly majority.  In addition, the demographics of The 
College of William and Mary states that the ratio 12:1 (The College of William and 
Mary, 2012) between students and faculty is much lower than the ratio within the 
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sciences because of the large class sizes.  One trend that emerged from the one-on-one 
interviews at The College of William and Mary is that Introductory Biology is a weed-out 
course that not only weeds out the students who are underprepared, but also weeds-out 
high performing students. Evidence that support this claim is that there is incongruence 
between AP Biology scores and Introductory Biology final grades.  In my study, 5 out of 
14 students said that they received an AP Biology score of a 4 or 5, but received a C or 
below in Introductory Biology.    
5.6.2 Literature Integration. Kokkelenberg, Dillon, and Christy (2005) found a 
negative correlation between class size and academic success.  This study was conducted 
at a highly selective research institution in the Northeast with undergraduate students 
from fall 1992 through Spring 2004.  The students’ grades were analyzed along with the 
size of their classes. Incompletes and withdraws were not included in this research.  
There was one observation per student per course per semester.  There were 764,000 
observations in the research.  This research was done across ten different departments and 
found a negative relationship between grades and class size.  Although the class size 
varied across departments, this research found that as class size increased, grades 
decreased.   
 Perna, Gasman, Gary, Lundy-Wagner, and Drezner (2010) found that class size was 
a factor that increased the retention rate of Black women at Spelman College.   
Researchers used a case study methodology and found that many women interviewed at 
Spelman faced financial, psychological, and academic barriers that would limit 
persistence at other institutions.  Spelman is able to mitigate these risk factors by 
providing small class sizes, cooperative culture, and encouragement. 
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5.6.3 Recommendations. To reduce class size The College of William and Mary should 
have multiple introductory biology courses and course sections.  One course should be 
dedicated to students who are purely interested in biology and the other course should be 
for students who are interested in health professors. Multiple courses and sections of 
introductory biology will decrease class size and increase the average amount of time 
professors can devote to each student during office hours.   In addition, professors are 
more flexible to meet the various needs, such as various forms of assessment and 
changing pedagogy to meet various learning styles, of their students within their classes. 
5.7 Active Service Learning and Extra-Curriculars 
5.7.1 Current State. My research concluded that students at The College of 
William and Mary seek out organizations in order to acquire skills that they cannot 
acquire through the classroom.    
5.7.2 Literature Integration. The National Survey of Student Engagement 
conducted a study on multi-dimensional nature of student engagement and learning 
within classrooms.  They surveyed 149,181 first-year and 148,902 senior students from 
587 four-year institutions.  They asked students questions about the level of academic 
challenge, active and collaborative learning, student-faculty interaction, enriching 
educational experiences, and supportive campus environment. This study found that 
student learn and retain information when they are engaged in their education and are 
taught how to critically think and apply learned information in different arena.   In 
addition, this study found that collaborating with others to solve problems and master 
material would prepare students to handle problems in life after college.  They defined 
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active learning as not passively absorbing information, but as showing that the 
information is applicable.   
5.7.3 Recommendation. The College of William and Mary should incorporate 
service and community engagement into STEM courses.  Incorporating service and 
community engagement will allow students to learn through experience and develop 
skills while receiving academic credit. Active learning can be fostered by asking students 
group questions in class, group presentations on a topic, groups are made to teach other 
groups material as a form of studying, participating in community based projects, and 
discussing ideas from reading in small groups.  Active learning can provide students with 
the support system and collaboration they seek in organizations. 
5.8 Commitment of College Leadership 
 5.8.1 Current State. If the College is truly committed to diversity like it proclaims, 
commitment to the previous recommendations should be a priority. But a commitment 
for diversity is an ideal that is better said than practice by The College.  This is evident by 
the 2004-2005 Internal Culture Audit at The College of William and Mary (Culture Audit 
Internal Report, 2005). This audit found: 
Undergraduate students perceive less of a commitment to diversity at the College 
than exists in policy and practice, and they perceive a difference between image 
and reality.  Students are aware of countless efforts to depict multicultural 
individuals in publications, yet they don’t see this diversity on campus.  Students 
of color expressed less satisfaction overall with their W&M experiences, and, in 
particular, some report that classroom environments are less welcoming than 
other campus environments.  Students also are aware of the lack of ethnic 
diversity in faculty, administration and professional staff.    
 
This audit illustrates that both students and faculty acknowledge “Diversity” for The 
College can be just a word that invokes feelings of inclusivity.  These feelings of 
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inclusivity are not enough; diversity must be actively practiced.   
5.8.2 Literature. The effectiveness of these recommendations will depend on 
whether policies are enhanced to incorporate these recommendations.  In addition, 
effectiveness will depend on the management and evaluation of these recommendations 
(Jenkins, 2006).  Jenkins (2006) states that minority achievement can be actualized by a 
clear commitment by the college’s leadership through:  
 
• College’s annual reports and other literature reflecting an emphasis on minority 
student success. 
• Acknowledgement by administrators and faculty of gaps (if any) in retention and 
completion by minority students compared to White students. 
• Administrative position or structure (e.g., standing committee) responsible for 
minority student success. 
 
Active Recruitment of Minority Faculty and Staff (Jenkins, 2006) 
• Special policies on minority hiring. 
• Special efforts made to recruit minority faculty and staff. 
• Support for professional development of minority faculty and staff. 
 
5.8.3 Recommendations.  The College maybe committed to diversity in terms of 
access.  For example, there is a facet of Admission at The College of William and Mary 
that focuses on Multicultural Recruitment (Multicultural Recruitment).   Being 
committed to diversity by focusing on providing access to diverse students in important.  
What occurs to these diverse students once access has been granted? There needs to be a 
commitment to diversity post-access through targeted programs and curricular changes. 
5.9 Restorative Justice 
 5.9.1 Current State. The College of William and Mary currently has a building, 
Millington Hall, that is symbol of institutionalized racism.  This building is named after a 
person who was not committed to the ideals of diversity the College says it stands for 
today.  John Millington’s crimes against Black people where addressed in one essay, 
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which was Professor Holmes’ biographical sketch on Millington (Millington Family 
Papers).   Future research will examine Millington’s diary to find more evidence of 
Millington’s discrimination. 
5.9.2 Literature Integration. In order for any of the recommendations to be 
sustainable there must be restorative justice.  Where there have been acts of injustice, 
authentic change and justice cannot come about until the wrongs have been rectified 
(Zehr, 2002).  Currently, racism is institutionalized at The College of William and Mary 
through the Biology building’s name- Millington.  Chapman (2002) essay entitled UNC 
Building Names and Institutional Racism elaborates on a group of Black students’ efforts 
to dismantle institutionalized racism by recommending a name change for a building at 
the University of North Carolina Chapel Hill (UNCCH).  Saunders Hall is a building at 
UNCCH that was named after the leader of the Ku Klux Klan (Chapman, 
2002).  Chapman and a group of Black students went to the university’s archives and 
found more information regarding William L. Saunders (UNC class of 1854).  They 
discovered how Saunders terrorized the Black community.  After becoming aware of this 
knowledge one of the students “got physically sick when she had to go into Saunders 
Hall to attend classes” (Chapman, 2002).  In 1999 a group of Black students of the Black 
Student Movement organized a protest in which they plastered this hall which seventy-
seven posters that symbolized white supremacy i.e. KKK banners and nooses.  They 
made seventy-seven posters to signify the seventy-seven years Saunders Hall stood as a 
symbol of white supremacy.  The University provost and campus police said this act was 
unfair judgment and vandalism (Chapman, 2002). History Professor William Powell said 
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students were trying to “put today’s standards on yesterday, when nobody gave [racism] a 
thought” (Chapman, 2002).  Chapman concluded by saying, 
The dismissal of diverse attitudes that existed among the North Carolina 
population in 1922, or among the UNC population in 1999, reflects an ingrained 
white normative standard that is objectively racist. The university’s institutional 
endorsement of such attitudes, whether it is conscious or not, is institutional 
racism and has profound concrete effects. Unless we make active anti-racism part 
of the UNC institutional culture, the much older and stronger culture of white 
privilege and white supremacy will grow like a noxious weed.  And we should not 
forget that the dehumanization of a people, racism, is a fundamental 
rationalization for inhumane treatment of people of color, both at home and 
abroad. 
  
5.9.3 Recommendations. Like UNC Chapel Hill, The College of William and 
Mary has institutionalized racism, demonstrated, in part, by naming a building after a 
person who degraded Black people.  Millington Hall is a building that houses many 
biology courses.  In order to increase the amount of Black science majors, restorative 
justice must occur- Millington Hall must undergo a name change. 
5.10 Multicultural Education.  To increase overall retention in the sciences at 
The College of William and Mary all students should see a reflection of their culture in 
their courses.  To assist the Biology Department in learning about the contributions of 
Blacks to scientific advancement I recommend Blacks in Science: Ancient and Modern 
(Journal of African Civilizations) by Ivan Van Sertima and The Racial Economy of 
Science: Toward a Democratic Future edited by Sandra Harding. Indiana University 
Press, 1993 
 
5.11 Future Research 
 Several future studies can be conducted from the data gathered in this study. First, 
I will examine my current data using coding software called NVIVO to find more 
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relationships and themes. I will build upon this research by conducting follow-up studies 
with  larger sample sizes at each institution.  In addition, other ethnic groups should be 
evaluated at The College of William and Mary to understand if other groups experience 
current issues.  Third, a study should be conducted to better evaluate the success of 
students who enter with AP Biology credit (who received scores of 4 and 5’s) and who 
enroll in introductory Biology at The College of William and Mary.  Another study could 
be conducted which evaluates the success of Black students in STEM who strongly 
identify with their culture and Black students who do not identify strongly with their 
culture.  For example, Irving and Hudley (2005) assessed the relationship between 
outcome expectations and value, and cultural mistrust among seventy-five Black high 
school students.  The average age of these students was 15.5 years.  They administered 
the Cultural Mistrust Inventory developed by (CMI; Terrell & Terrell, 1981).  They 
found that individuals with elevated levels of mistrust had lower levels of academic 
success and lower expectations.   
Finally, one study that I would like to conduct is to see how effective teaching to Black 
people ways to cope with racism as a means of preventative care can impact health 
disparities.  
5.12 About The Researcher 
I am an African American male from Baltimore, Maryland.  As a young child I 
attended a nature camp in Baltimore called Carrie Murray Nature Center Camp.  I 
developed my inquisitive nature at this camp and concluded that why was the most 
important word in the English language (next to how this is a word of great importance 
within this work).  I was able to learn from my peers but more importantly I learned from 
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experience and nature.  This camp was a refuge for disabled and abandoned animals.  
There were many times when I got to witness beautiful birds of prey undergo 
rehabilitation. In one case there was a raven, which had one wing and was nurtured back 
to health.  Once this raven recovered, it would sing and would make elaborate calls.  This 
bird’s call was used as the Raven call for the NFL Ravens football team. Being exposed 
to situation like this, I learned that everything has value. At this camp I discovered my 
deeply rooted passion for science and for service for all.   
In the near future, I plan to pursue a Masters of Public Health Degree.  A Masters 
of Public Health degree will allow me learn from a multidisciplinary team of 
professionals how many diseases can be prevented through the promotion of health 
habits, preventative examinations, and awareness.   After receiving my masters, I will 
pursue a Medical Doctorate in order to become a physician and work in underserved 
communities in Baltimore, Maryland. 
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My name is Jerome Carter and I am a senior at The College of William and Mary. I 
would like to invite you to consider being a participant for a study being conducted for my honors 
thesis. My research is in conjunction with professors from the College of William and Mary 
including Dr. Anne Charity-Hudley, Dr. Dan Cristol, Dr. Juanita Jo Matkins, Dr. 
and Dr. John Swaddle. This research will complement Professor Charity
National Science Foundation grant to examine effective methods of communicating issues about 
language variation to K-12 educators. 
Cristol, Margaret Saha, and John Swaddle submitted a five year grant proposal to the National 
Science Foundation (NSF) entitled 
environmental science education at
that proposal was highly ranked, it was not funded. This research will also provide the 
preliminary data needed for a resubmission of that proposal. My research will also provide 
preliminary data for a College of William and Mary Provost Summer Grant which was allocated 
to get required preliminary results for the resubmitting of the NSF Grant. 
I am surveying students, faculty, administrators and alumni at universities that have 
introductory science programs that successfully attract, support, and retain minority students (e.g. 
Maton, Hrabowski, & Schmitt 2000). I will analyze what factors make African American students 
at these successful institutions graduate with science degrees. Students and fa
required to complete a survey that will ask them to discuss questions about their experiences in 
science courses.  The information I gather from completed surveys will be used to propose 
revisions to the current introductory science courses a
Revisions will be suggested to the Biology Department to engage a broader diversity of students 
and retain more under-represented groups in science major/minor programs.  This research study 
has been reviewed and approved by The College of William and Mary’s Human Subjects Review 
Committee. 
For further information about this study, your role in it, or a report of findings contact 
Jerome Carter via email at jjcarter@email.wm.ed
Thank you for your participation. Please do not hesitate to contact me should you have any 
questions.  
Sincerely,
     Jerome Carter
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Informed Consent for Participation in the Research Study: African American Science Education Interview/ Focus Group (Form for student subjects)  
 
Whom to Contact about this Study: 
Principal Investigators:  
 
Dr. Anne Charity­Hudley 
ahchar@wm.edu 
(757) 221­2335 
 
Dr. Dan Cristol  
dacris@wm.edu 
(757) 221­2405 
 
Dr. Juanita Jo Matkins 
jjmatk@wm.edu 
(757) 221 ­ 2332  
 
Dr. Margaret Saha 
mssaha@wm.edu 
757­221­2407 
 
Dr. John Swaddle  
jpswad@wm.edu 
(757) 221­2231 
 
Research Assistant 
Jerome Carter  
jjcarter@email.wm.edu 
410­207­5453 
 
I. PURPOSE OF THIS RESEARCH STUDY: 
This survey is being distributed in order to examine the factors that attribute to successful retention and graduation rates of African American 
students at The College of William and Mary within the Biology Department. This survey will be used to engage a broader diversity of students and 
retain more under­represented groups in science major/minor programs. 
II. WHAT WILL BE DONE: 
You will be asked to provide some information about your experience in science at your institution. You will also be asked to factors that either 
helped you continue in your science major (if applicable), continue in your pre­med course work (if applicable), or inhibited you from continuing to 
major in science or continue taking science courses. Finally, you will be asked to provide answers to open­ended questions about best science 
teaching practices. Your participation in this study should take about 30 minutes.  
III. POSSIBLE BENEFITS: 
The results from this research will be synthesized into a comprehensive model that will be tailored to fit the needs of African American science 
students at The College of William and Mary. This information may potentially increase the amount of African Americans in science at The 
College of William and Mary and also promote true integration of ideas into the science curriculum. The results will increase the understanding of 
what curricular factors, pedagogies, and other structures within higher education foster African American academic success in the sciences. The 
results may also be used for articles, books, and/or presentations. Pseudonyms will be substituted in any publications or presentations for identifying 
information as to not compromise the identity of the participants. Your answers will be used to:  
• Aid teachers of introductory life science classes engage a broader diversity of students and retain more under­represented groups in science 
major/minor programs. 
• Propose revisions to the current introductory science courses. 
IV. POSSIBLE RISKS: 
The results of this survey will be kept confidential and secure. Participation is voluntary and questions may be omitted. You have the right to opt 
out of participation at any time. There is no anticipated potential physical, psychological, social, economic, monetary, or legal risk associated with 
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any of the questionnaires. All participation is voluntary; there is no penalty for withdrawal at any time. 
 
V. CONFIDENTIALITY OF RECORDS: 
All information collected for this study will remain confidential. Completed surveys will remain on a password protected computer. In addition 
survey responses will not have personal names or affiliations on them and participants will be referred to by pseudonyms in order to protect their 
confidentiality.  
Focus groups will be audio taped with permission, and the audiotapes and all other information will be kept confidential and secure. Participation 
is voluntary and questions may be omitted. Pseudonyms will be substituted in any publications or presentations for identifying information as to not 
compromise the identity of the participants. 
By signing this form and consenting to participate in this research study, you are indicating your agreement that all information collected from this 
survey may be used by current and future researchers in such a fashion that your personal identity will be protected. Such use will include sharing 
anonym 
1. The above­named investigator has answered my questions and I agree to be a research 
participant in this study. 
2. Background Information 
 
 
Use link for high school CEEB Code:  
http://sat.collegeboard.org/register/sat­code­search 
3. What is your gender?  
 
*
Name:
College/University:
Current Grade:
High School(s) CEEB Code:
H.S. City
H.S State 6
Email Address:
 
Yes
 
nmlkj
No
 
nmlkj
Male
 
nmlkj
Female
 
nmlkj
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4. Would you describe yourself as:  
5. In what year were you born?  
6. What is the highest level of education you had the chance to complete?  
7. What is your science grade point average? 
 
8. What is your cumulative grade point average? 
 
*
Year
Year of Birth 6
*
5
6
*
5
6
American Indian / Native American
 
gfedc
Asian
 
gfedc
Black / African American
 
gfedc
Hispanic / Latino
 
gfedc
White / Caucasian
 
gfedc
Pacific Islander
 
gfedc
Other (please specify) 
Some college, but did not finish
 
nmlkj
Two­year college degree / A.A / A.S.
 
nmlkj
Four­year college degree / B.A. / B.S.
 
nmlkj
Some graduate work
 
nmlkj
Completed Masters or professional degree
 
nmlkj
Advanced Graduate work or Ph.D.
 
nmlkj
Page 4
Science Education Student Evaluation 2.0
9. Were you able to take Honors and/ or Advance Placement/International Baccalaureate 
courses at your high school? 
If so, what were they? 
10. How many civic or community organizations are/ were you involved with while 
completing your undergraduate degree?  
11. Are clubs, organizations, and extracurricular activities important?  
 
12. How active do/did you consider yourself in these clubs? 
13. On average how would you describe your employment status during college?  
14. If you work, why do you work during the school year? 
 
5
6
5
6
A great deal
 
nmlkj
A lot
 
nmlkj
A moderate amount
 
nmlkj
A little
 
nmlkj
None at all
 
nmlkj
Zero
 
nmlkj
One or two
 
nmlkj
Three or four
 
nmlkj
Five or more
 
nmlkj
Very active
 
nmlkj
Somewhat active
 
nmlkj
Not very active
 
nmlkj
Not active
 
nmlkj
Does not apply / Prefer not to say
 
nmlkj
Employed full time
 
nmlkj
Employed part time
 
nmlkj
Unemployed / Looking for work
 
nmlkj
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15. Were you able to take science summer enrichment courses or programs prior to 
college?  
16. Please describe the science summer enrichment courses or programs. 
 
17. Do you have immediate family members who have taken collegiate science courses? 
18. How have these members influenced you? 
 
19. Have you ever had a science tutor prior to entering college? 
20. When did this tutoring take place and how frequent was it? For example, I had a 
science tutor in high school. I was tutored for four hours a week. 
 
*
 
*
5
6
 
 
*
5
6
 
*
5
6
Yes
 
nmlkj
No
 
nmlkj
Yes
 
nmlkj
No
 
nmlkj
Yes
 
nmlkj
No
 
nmlkj
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21. What is your intended career choice? 
22. What is your intended degree and how do you plan to use it in your career? 
 
23. What level of education did your parent(s)/guardian(s) have the opportunity to 
complete?  
24. What age were you when your parent(s)/guardian(s)completed their education? 
 
25. Do your parent(s)/guardian(s) know about your academic progress in the sciences? 
26. How much time do you spend studying science per week? 
27. Where do you study for your science courses? 
 
*
 
*
Level
Parent/Guardian 2 6
Parent/ Guardian 1 6
5
6
*
5
6
Educator
 
nmlkj
Physician
 
nmlkj
Scientist
 
nmlkj
Other (please specify)
 
 
nmlkj
Yes
 
nmlkj
No
 
nmlkj
<5 hrs
 
nmlkj
5­10 hrs
 
nmlkj
>10 hrs
 
nmlkj
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28. Do you feel supported by the science faculty at this school? If not, why? If so, how? 
 
29. Do you feel supported by other science majors at this school? If not, why? If so, how? 
 
30. Do science professors at your institution try to aid students who perform poorly?  
 
31. If a student’s science skill level is not at the expected level at the beginning of an 
Introductory Biology course, does the teacher help the student get to where they should 
be?  
 
32. If you could give this student three points of advice for being successful in the 
sciences what would you say? 
 
33. Do you study science with a group? Please explain why or why not? 
 
5
6
 
5
6
 
5
6
 
5
6
5
6
 
5
6
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34. What factors fosters an environment that enables African Americans to feel supported 
in the sciences? 
 
35. In general, do you believe the grade you receive in an introductory science course 
accurately represents your effort, knowledge and skill? 
 
36. What percentage of the total study material does an average exam test? 
 
37. Do your science professors provide examples African Americans scientists during 
lectures? 
38. Is it important to provide examples of people who have contributed to science and are 
of your race? 
 
39. Does the diversity of the science faculty mirror the student body? 
40. Is diversity amongst science faculty important? 
 
41. Does you institution value learning through hands on activities? 
 
5
6
5
6
5
6
5
6
5
6
*
5
6
Yes
 
nmlkj
No
 
nmlkj
Yes
 
nmlkj
No
 
nmlkj
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42. Does your school address the differences of success amongst African Americans 
students and White students at your institution?  
 
43. Does your institution foster networking, group work, and/or group study?  
44. Are there unique challenges that African Americans face when taking science 
courses? 
 
45. If you could enhance your institution's science departments to better retain 
minorities in the sciences, what would you do? 
 
The survey is complete. Thank you for your time and support. 
*
5
6
 
*
5
6
*
5
6
 
Yes
 
nmlkj
No
 
nmlkj
Other (please specify) 
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Informed Consent for Participation in the Research Study: African American Science Education Interview/ Focus Group (Form for student subjects)  
 
Whom to Contact about this Study: 
Principal Investigators:  
 
Dr. Anne Charity­Hudley 
ahchar@wm.edu 
(757) 221­2335 
 
Dr. Dan Cristol  
dacris@wm.edu 
(757) 221­2405 
 
Dr. Juanita Jo Matkins 
jjmatk@wm.edu 
(757) 221 ­ 2332  
 
Dr. Margaret Saha 
mssaha@wm.edu 
757­221­2407 
 
Dr. John Swaddle  
jpswad@wm.edu 
(757) 221­2231 
 
Research Assistant 
Jerome Carter  
jjcarter@email.wm.edu 
410­207­5453 
 
I. PURPOSE OF THIS RESEARCH STUDY: 
This survey is being distributed in order to examine the factors that attribute to successful retention and graduation rates of African American 
students at The College of William and Mary within the Biology Department. This survey will be used to engage a broader diversity of students and 
retain more under­represented groups in science major/minor programs. 
II. WHAT WILL BE DONE: 
You will be asked to provide some information about your experience in science at your institution. You will also be asked to factors that either 
helped you continue in your science major (if applicable), continue in your pre­med course work (if applicable), or inhibited you from continuing to 
major in science or continue taking science courses. Finally, you will be asked to provide answers to open­ended questions about best science 
teaching practices. Your participation in this study should take about 30 minutes.  
III. POSSIBLE BENEFITS: 
The results from this research will be synthesized into a comprehensive model that will be tailored to fit the needs of African American science 
students at The College of William and Mary. This information may potentially increase the amount of African Americans in science at The 
College of William and Mary and also promote true integration of ideas into the science curriculum. The results will increase the understanding of 
what curricular factors, pedagogies, and other structures within higher education foster African American academic success in the sciences. The 
results may also be used for articles, books, and/or presentations. Pseudonyms will be substituted in any publications or presentations for identifying 
information as to not compromise the identity of the participants. Your answers will be used to:  
• Aid teachers of introductory life science classes engage a broader diversity of students and retain more under­represented groups in science 
major/minor programs. 
• Propose revisions to the current introductory science courses. 
IV. POSSIBLE RISKS: 
The results of this survey will be kept confidential and secure. Participation is voluntary and questions may be omitted. You have the right to opt 
out of participation at any time. There is no anticipated potential physical, psychological, social, economic, monetary, or legal risk associated with 
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any of the questionnaires. All participation is voluntary; there is no penalty for withdrawal at any time. 
 
V. CONFIDENTIALITY OF RECORDS: 
All information collected for this study will remain confidential. Completed surveys will remain on a password protected computer. In addition 
survey responses will not have personal names or affiliations on them and participants will be referred to by pseudonyms in order to protect their 
confidentiality.  
Focus groups will be audio taped with permission, and the audiotapes and all other information will be kept confidential and secure. Participation 
is voluntary and questions may be omitted. Pseudonyms will be substituted in any publications or presentations for identifying information as to not 
compromise the identity of the participants. 
By signing this form and consenting to participate in this research study, you are indicating your agreement that all information collected from this 
survey may be used by current and future researchers in such a fashion that your personal identity will be protected. Such use will include sharing 
anonym 
1. The above­named investigator has answered my questions and I agree to be a research 
participant in this study. 
2. Background Information 
 
 
3. What is your gender?  
 
*
Name:
College/University:
Current Grade:
H.S State 6
Email Address:
 
Yes
 
nmlkj
No
 
nmlkj
Male
 
nmlkj
Female
 
nmlkj
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4. Would you describe yourself as:  
5. Did you take introductory biology at your institution?  
6. In what year were you born?  
7. What is the highest level of education you had the chance to complete? 
8. What was your high school grade point average? 
9. What is/was your cumulative undergraduate grade point average? 
10. How many extracurricular activities are/ were you involved with while completing your 
undergraduate degree?  
*
Year
Year of Birth 6
*
Level
Education Level 6
*
Please Select
Grade Point Average 6
*
Please Select
Grade Point Average 6
Zero One or two Three or four Five or more
# of activities nmlkj nmlkj nmlkj nmlkj
American Indian / Native American
 
gfedc
Asian
 
gfedc
Black / African American
 
gfedc
Hispanic / Latino
 
gfedc
White / Caucasian
 
gfedc
Pacific Islander
 
gfedc
Other (please specify) 
Yes
 
nmlkj
No
 
nmlkj
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11. What is your intended career choice? 
12. What is your intended degree? 
13. What level of education did your parent(s)/guardian(s) have the opportunity to 
complete?  
14. What is your socio­economic status? 
15. Does/did your employment status impact your academic success during college? 
*
*
 
*
Level
Parent/Guardian 2 6
Parent/ Guardian 1 6
*
No Impact Mild Impact Moderate Impact Great Impact
Rate Scale nmlkj nmlkj nmlkj nmlkj
 
School's Strengths
Scientific Researcher
 
gfedc
Healthcare Professional
 
gfedc
Educator
 
gfedc
Other (please specify)
 
 
gfedc
Humanities
 
gfedc
Natural Sciences
 
gfedc
Social Science
 
gfedc
Other (please specify) 
Low Income
 
nmlkj
Middle Class
 
nmlkj
Upper Class
 
nmlkj
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16. Please describe your what makes your school unique. Then describe your school's 
greatest strengths within its science departments.  
 
Example: The mission statement of a school includes educating its students holistically.  
Example: Professors expect greatness from all of their students.  
Example: Students are required to meet with their academic advisor at least once a month. 
Example: There is a mentoring program between upperclassmen and underclassmen 
students studying science.  
Example: There is a summer preparation program for students who plan to major in the 
sciences. 
 
 
 
 
17.  
 
Is it important to build self­esteem, confidence, self­efficacy, and morale as science 
professors and as a science department? 
 
• Example: “There are a lot of American Americans out there that love science. In my 
school, the majority of the teachers were white. They didn’t give us the confidence that we 
needed. We lost that great feeling about science and try to do something else in another 
area, where we are looked at. That is why I started in business most of the business 
classes were taught by the same African American teacher and she gave me that 
confidence about business” (Hanson, 2009, p 62). 
 
• Example: A black student admiring a black male professor and stating, “this person has 
been in the same situation I have, and look how successful he is” (Palmer & Gasman, 
2008, p. 62). 
 
*
5
6
 
ESTEEM, CONFIDENCE, EFFICACY, & MORALE
*
5
6
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18. How important is it to build self­esteem, confidence, self­efficacy, and morale as 
science professors and as a science department? 
19. Ladson­Billings (1995) defines culturally relevant pedagogy as, “pedagogy that 
empowers students intellectually, socially, emotionally, and politically by using cultural 
referents to impart knowledge, skills, and attitudes” (Howard, 2001, p. 181) . Holistic 
education is a pedagogy that engages students in their development both academically 
and personally (Palmer & Gasman, 2008) . Overall do science professors at your 
institutions practice cultural relevant pedagogy and holistic education? 
 
• Example: There are mandatory office hours at least every two weeks where professors 
ask student about their life beyond academics.  
 
• Example: A student experiences an unexpected illness or a death in their family. The 
student misses class. The science professor does not make accommodations such as 
providing notes, allowing extra time to study for the upcoming exam, administering a make 
up exam, etc. 
 
20. Has cultural relevant pedagogy and holistic growth influenced your academics in a 
positive manner? 
21. Is it important for professors to provide examples of people of color who have 
contributed to science when relevant to topics in lecture? 
*
Not Important Mildly Important Moderately Important  Very Important
Rate Scale nmlkj nmlkj nmlkj nmlkj
 
CULTURAL RELEVANT PEDAGOGY
*
5
6
No Impact Mild Impact Moderate Impact Great Impact
Rate Scale nmlkj nmlkj nmlkj nmlkj
 
Diversity Within Science Departments
Not Important Mildly Important Moderately Important  Very Important
Rate Scale nmlkj nmlkj nmlkj nmlkj
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22. Please explain your answer to why it may or may not be important for professors to 
provide examples of underrepresented minorities who have contributed to science when 
relevant to topics in lecture? 
 
Example: Morehouse College's Biology Department's Mission Statement says, "Acquaint 
students with the history of Biology, including the contributions of Black scientists." 
 
23. Is racial diversity amongst science faculty important? 
24. Have you ever experienced lack of encouragement/ discouragement from science 
professors at your institution?  
 
• Examples 1: During office hours black students were often given the option to withdraw 
before it’s “to late”.  
 
• Example 2: A science professor telling a student, " you should change your major." 
 
• Example 3: “Sometimes I do feel out of place…I…see only white scientists in my text 
books and in the films we watch” (Hanson, 2009, p 61) . A black student enters a science 
classroom or department in which members of their race or gender are not well 
represented. They are one of few students in their social group. Such individuals often 
experience solo status. Sekaquaptewa, D., and Thompson, M. (2002).  
 
*
5
6
Not Important Mildly Important Moderately Important  Very Important
Rate Scale nmlkj nmlkj nmlkj nmlkj
 
LACK OF ENCOURAGEMENT/ DISCOURAGEMENT TO CONTINUE SCIENCE
*
5
6
 
Retention
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25. Think of how many underrepresented minority students have continued with the 
sciences from introductory biology. How important is retaining underrepresented 
minorities in the sciences at your school? 
26. Please explain your answer to the previous question about underrepresented 
minorities at your school. 
 
27. Based on your perspective have you ever felt like a professor's expectation was 
impacted by your race? 
 
• Examples: Professor saying, "Since you are black you can have a lower grade point 
average to enter graduate school." 
•  
Example: A student is about to go to a graduate school interview. A professor says, "Your 
best is good enough. I expect greatness." This student is one of a few black science 
majors at a Predominately White Institution.  
 
• Example: “Most of the teachers don’t think we are smart enough to be in 
science” (Hanson, 2009, 63). 
 
• Example: Professor says to student, “You are able to make a difference in science. There 
have been many black scientists who have influenced science for the better. You are 
capable of greatness!” 
• Example: “There were very few, if any other black students taking science classes in that 
field when I was in school. Also, science is often considered a difficult subject and it 
sometimes feel that mainstream culture has no expectation for us to achieve in that 
area” (Hanson, 2009, p 63) 
 
 
Not Important Mildly Important Moderately Important  Very Important
Rate Scale nmlkj nmlkj nmlkj nmlkj
*
5
6
 
EXPECTATIONS
*
5
6
 
UNIQUE CHALLENGES
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28. Are there unique challenges that black students face when taking science courses? 
 
• Example: Many black students may not be able to fully visualize their success when 
there are few black professors. Whereas white students are often able to see professors 
who look like them. 
 
• Example: A black student enters a science classroom or department in which members 
of their race or gender are not well represented. They are one of few students in their 
social group. Such individuals often experience solo status. Sekaquaptewa, D., and 
Thompson, M. (2002).  
 
• Example: A black student may experience a stereotype threat which "is to be at risk of 
confirming, as self­characteristic, a negative stereotype about one's group.” (Steele & 
Aronson, 1995) 
 
• Example: “African Americans have a hard time trying to get their foot in the door of 
anything positive and self­beneficial. Science is a white dominated field and there’s a lack 
of highly visible role models in the field for African Americans” (Hanson, 2009, p. 61). 
 
The survey is complete. Thank you for your time and support. 
*
5
6
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Appendix D 
 
 
Jerome Carter 
110 Sadler Center, CSU: 2176 
Williamsburg, Virginia 23187-8795 
(410) 207-5453 
 
Permission to Interview, Photograph, and/or Video for Public 
Release 
 
This release form is for Jerome Carter’s thesis STEM Video project.  This thesis will use 
a number of methodologies to represent and document work with all members of its 
community and partnerships with due accuracy and ethical practice, for both promotional 
and educational purposes.  Jerome Carter would like to request your permission to use 
your photograph and video for the purpose of sharing current and former William and 
Mary students’ experiences on the Internet, in distributed movies, and /or in public 
brochures. 
 
Jerome does not always know in advance how any image/video will be used, or even if 
an image will be used.  Your filling out this form will ensure, however, that we will make 
every effort to preserve or prevent the use of photographs and video according to the 
preferences you indicate below with an “X”. 
 
_____  I am willing to be interviewed and/or photographed and to have my name 
included in the local newspaper, text of a William and Mary News article, or photograph 
caption. 
_____  I am willing to be photographed and to have my name included in the local 
newspaper, text of a William and Mary News article, or photograph caption. 
_____  I prefer that I not be interviewed or photographed. 
 
For Photographs of Children under the Age of 18 (both signatures required): 
 
_____  I am willing to have my child interviewed and/or photographed and to have 
his/her name included in the local newspaper, text of a William and Mary News article, 
or photograph caption. 
_____ I am willing to have my child photographed and to have his/her name included in 
the local 
newspaper, text of a William and Mary News article, or photograph caption. 
_____ I prefer that my child not be interviewed or photographed. 
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Name of person photographed/videoed:  ________________________________  Date: 
_______ 
 
Signature of person photographed/videoed:  
_________________________________________________ 
 
 
Parent’s Name_________________________________________________  Date:  
__________ 
 
Parent’s 
Signature______________________________________________________________ 
 
